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OBSERVATIONS ON RENAL FUNCTION.
I .  G eneral C o n s id e r a t io n s :
I t  h a s lo n g  been  r e a l i s e d  th a t  t i s s u e  d e s tr u c t io n  
d oes n o t p a r a l l e l  f u n c t io n a l  im pairm ent in  d is e a s e  o f  th e  
k id n e y . S e v e r a l a ttem p ts to  c l a s s i f y  th e  d is e a s e s  o f  th a t  
organ have from tim e to  tim e been  made, some b ased  on 
p a t h o lo g ic a l  f in d in g s ,  some on c l i n i c a l  f e a t u r e s ,  and o th e r s  
on a com b in ation  o f  b o th ; b u t none can  be s a id  t o  be  
s a t i s f a c t o r y .  I t  i s  n a t u r a l ly  im portant th a t  we sh ou ld  
d ia g n o se  as a c c u r a te ly  as p o s s ib l e ,  th e  p a th o lo g ic a l  p r o c e s s  
a t  work in  any p a r t ic u la r  c a s e ,  by  means o f  a c a r e fu l  stu d y  
o f  th e  p a t i e n t ’ s  h i s t o r y ,  th e  p h y s ic a l  s i g n s ,  and e s p e c i a l ly  
a d e t a i le d  ex a m in a tio n  o f  th e  u r in e .  Such a stu d y  i s  
e s s e n t i a l  to  a  p roper a p p r e c ia t io n  o f  p r o g n o s is  and 
tr e a tm e n t. B u t, a s  in  c a r d ia c  p a th o lo g y  th e  fu n c t io n a l  
a sp e c t  i s  now s t r e s s e d  a t  th e  exp en se  o f  th e  p u r e ly  
m ech a n ica l, so  in  l e s io n s  o f  th e  k id n e y , i t  i s  r e c o g n ise d  
th a t  th e  k id n ey  h a s a fu n c t io n a l  r e se r v e  dependent upon th e  
"tone" o f  th e  s e c r e to r y  u n it  and th e  p r e ssu r e  s t im u lu s  to  
s e c r e t io n ,  a s w e l l  as an a n a tom ica l r e s e r v e  c o n d it io n e d  by 
th e  number o f  s e c r e to r y  u n i t s  in  sound w orking o r d e r .
T he/
The k id n ey  h as s e v e r a l  fu n c t io n s  t o  su b serv e  
in  th e  norm al m etabolism  o f  th e  b o d y ^ ^ . I t  may be s a id  
to  r e g u la te  th e  osm otic  r e l a t io n s  in  th e  b lo o d  and in  th e  
t i s s u e s ,  and to  m a in ta in  th e  optimum c o n c e n tr a t io n  o f  th e  
in d iv id u a l  c o n s t i t u e n t s  o f  th e  p lasm a. I t  rem oves from  
th e  body c e r t a in  w aste  p ro d u cts  o f  n itr o g e n o u s  m etab olism .
I t  g e t s  r id  o f  c e r t a in  a c id  b o d ie s .  I t  a s s i s t s  in  
p r e se r v in g  a c o n sta n t  volume o f  c i r c u la t in g  b lo o d , and in  
r e g u la t in g  th e  r e a c t io n  o f  th e  b lo o d . I t  e x c r e t e s  many 
t o x ic  su b s ta n c e s  a r t i f i c i a l l y  in tr o d u c e d . In  d is e a s e ,  
one or more or a l l  o f  th e s e  fu n c t io n s  may be im p aired .
The problem  would be sim p le  i f  th e  im pairm ent were o f  eq u a l 
d egree in  each  c a s e .  But t h i s  i s  n o t  s o .  In  a c tu a l  
p r a c t i c e ,  many and v a r ie d  com b in a tion s o f  r e n a l  im pairm ent 
are fo u n d , though  c e r t a in  broad groups may be d i f f e r e n t ia t e d  
fo r  c l i n i c a l  p u rp o ses; fo r  exam ple, th e  hydraem ie group, 
and th e  a z o ta e m ic . The id e a l  t e s t  o f  f u n c t io n a l  c a p a c ity
w ould th u s  be one w hich  would co v er  a l l  f i e l d s  o f  th e
k id n e y ’ s  a c t i v i t y ,  and w hich would d e t e c t  e a r ly  
p a t h o lo g ic a l  c h a n g es . T h is may seem to  be c r y in g  fo r  th e  
moon, s in c e  i t  h a s  been  found th a t  th r e e -q u a r te r s  o f  th e
t o t a l  r e n a l  t i s s u e  must be removed in  an im als b e fo r e  th e
b lo o d /
3 -
b lo o d  u rea  r i s e s .
Many t e s t s  have been  d e v ise d  fo r  th e  
in v e s t ig a t io n  o f  im paired  r e n a l fu n c t io n . They may be 
c o n v e n ie n t ly  grouped under th e  fo l lo w in g  h ea d in g s
1 . The p resen ce  o f  abnormal u r in a r y  c o n s t i t u e n t s ,  
su ch  a s  p r o t e in ,  b lo o d  or c a s t s .
2 . The d e te r m in a tio n  o f  th e  r a te  o f  e x c r e t io n  o f  
c e r t a in  fo r e ig n  su b s ta n c e s  ta k en  by mouth or  
in j e c t e d  in t o  th e  body; fo r  exam ple, p h en o l-  
su lp h o n e -p h th a le  i n .
3 . The d e te r m in a tio n  o f  th e  amount o f  normal 
m e ta b o lic  p r o d u cts  and s a l t s  in  th e  b lo o d  and 
u r in e ,  and c a lc u la t io n  o f  th e  r a t io  betw een  them . 
Under t h i s  h ead in g  are in c lu d e d  e s t im a t io n  o f  
b lo o d  u r e a , n o n -p r o te in  n it r o g e n  and c h lo r id e s ,  
th e  u r e a  c o n c e n tr a t io n  t e s t  and th e  u r e a  
c o n c e n tr a t io n  f a c t o r .
4 .  The measurement o f  volum e, s p e c i f i c  g r a v i t y ,  and 
s o l i d  c o n te n t ,  o f  a number o f  specim en s o f  u r in e  
ta k en  s e r i a l l y ,  a f t e r  a t e s t  d i e t .
5 .  The e x c r e t io n  o f  new su b s ta n c e s , su ch  as h ip p u r ic  
a c id ,  w h ich  th e  k id n ey  a lo n e  appears to  be a b le  
t o /
to  s y n t h e s i s e .
6 . X -ray exam in ation  o f  th e  r e n a l p e l v i s .
E v e r id g e , Thomson-Walker e t  a l i a ;  7 c o n s id e r e d  
th e  most h e lp f u l  r e n a l t e s t s  to  be th e  u rea  c o n c e n tr a t io n  
t e s t  o f  M aclean and De W esselow , th e  e s t im a t io n  o f  th e  
b lo o d  u r e a , p yelograp h y  ( f o r  s u r g ic a l  c a s e s )  and 
c a lc u la t io n  o f  th e  r a te  o f  dye e x c r e t io n .  These are  
p rob ab ly  th e  m ost f r e q u e n t ly  u sed  t e s t s  in  t h i s  c o u n tr y .
In  A m erica, on th e  o th e r  hand, th e  g r e a t e s t  r e l ia n c e  i s  
p la c e d  upon th e  tw o-hour r e n a l  t e s t  o f  H edinger and 
S c h la y e r , (a s  m o d ified  by M osenthal or C h r is t ia n ) ,  th e  
dye e x c r e t io n  t e s t  o f  Rowntree and G eraghty, and a 
d e te r m in a tio n  o f  th e  n o n -p r o te in  or Tire a n itr o g e n  o f  th e  
b lo o d .
I t  w i l l  be ob served  t h a t  th e  tw o-hour r e n a l
t e s t ,  w hich  i s  h e ld  in  h ig h  esteem  in  th e  U n ited  S t a t e s ,
f in d s  no p la c e  in  th e  ranks o f  th o s e  fa v o u red  in  t h i s
c o u n tr y . M oreover, we have been  a b le  to  d is c o v e r  o n ly  two
p u b lish e d  r e fe r e n c e s  to  t h i s  t e s t  in  our l i t e r a t u r e ;  v i z . ,
(1 )a sim p le  d e s c r ip t io n  by Beaumont and Dodds, and an 
a l lu s io n  by Boyd o f  E d in b u rg h ^  ^  to  th e  e q u iv o c a l r e s u l t s  
he had o b ta in e d  by i t s  u s e .  In  v iew  o f  th e  f a c t  th a t  sm a ll  
n o t i c e /
n o t i c e ,  even  o f  a d ero g a to ry  n a tu r e , had b een  ta k e n , 
by B r i t i s h  w ork ers, o f  t h i s  t e s t  o f  k id n ey  f u n c t io n ,  
i t  was c o n s id e r e d  w orthy o f  an in v e s t ig a t io n .  T h is  h a s  
b een  done, and th e  r e s u l t s  form th e  s u b je c t  o f  t h i s  p ap er.
I I .  The tw o-hour r e n a l  T e s t :
As em ployed in  th e  U n ited  S t a t e s ,  th e  tw o-hour  
r e n a l  t e s t  c o n s i s t s  e s s e n t i a l l y  in  th e  exa m in a tio n  o f  
tw o -h o u r ly  sp ecim en s o f  u r in e ,  w ith  th e  p a t ie n t  on some 
stan d ard  d i e t .  The p a t ie n t  i s  u s u a l ly  on th e  d i e t  fo r  one 
day, w ith  f l u i d s  r e s t r i c t e d ,  and th e  u r in e  i s  c o l l e c t e d  
e v er y  two h ou rs from  30.a.m . to  8 . p.m . The n ig h t  u r in e  i s  
v o id e d  in  one specim en  a t  8 . a.m . Each specim en  i s  a n a ly se d , 
th e  volum e, s p e c i f i c  g r a v i t y ,  and in  some c a s e s  th e  u rea  
and c h lo r id e  c o n c e n tr a t io n s  b e in g  n o te d . The r a t io n a le  
o f  th e  t e s t  i s  t h a t  th e  k id n ey  i s  b e s t  t e s t e d  when i t  i s  
su p p lie d  w ith  th e  norm al p ro d u cts  o f  m etab olism , th e  w a te r -  
in ta k e  b e in g  red uced  so  as to  throw s t r a in  upon th e  organ .
T h is t e s t  was f i r s t  in tro d u ced  in  Germany in
( c \
1914 by He d in g er  and S c h la y e r w ' who found th a t  in  c a s e s  
o f  n e p h r i t i s ,  th e  q u a n t i t i e s  o f  u r in e  p a ssed  ten d ed  to  be 
o f  ap p rox im ate ly  th e  same volum e, th e  norm al d iu r e s i s  
a f t e r /
a f t e r  m eals b e in g  a b s e n t . The s p e c i f i c  g r a v it y  ten d ed  
to  b e  f i x e d  a t  a low  l e v e l ,  w hereas in  norm al in d iv id u a ls  
i t  showed w ide v a r ia t io n s  d u rin g  th e  day.
M o sen th a l^ ^  in tro d u ced  th e  t e s t  in  A m erica in  
1915* He d e v ise d  a sta n d a rd  d i e t ,  c o n ta in in g  ap p rox im ate ly  
th e  amount o f  p ro te im  t h a t  w ould be consumed by a normal 
h e a lth y  in d iv id u a l .  I t  c o n ta in e d  about 1760 c o . o f  
f l u i d s ,  8 .5  gnu o f  s a l t ,  1 J .4  gm. o f  n itr o g e n  and 
c o n s id e r a b le  q u a n t i t i e s  o f  p u r in  su b s ta n c e s  in  th e  sou p , 
m eat, t e a  and c o f f e e .  The p a t ie n t  was g iv e n  t h i s  d ie t  
on th e  day o f  th e  t e s t ,  and th e  u r in e  c o l l e c t e d  ev ery  
two h ou rs from 10 a .m . to  8 p .m . No f l u i d s  were g iv e n  
d u rin g  th e  n ig h t ,  and th e  n ig h t  u r in e  was c o l l e c t e d  from  
8 p .m . to  8 a .m . Each sp ec im en  was exam ined f o r  volum e, 
s p e c i f i c  g r a v it y  and amount o f  c h lo r id e  and n itr o g e n . In  
norm al in d iv id u a ls  h e  found a v a r ia t io n  o f  a t  l e a s t  10  
p o in t s  in  th e  s p e c i f i c  g r a v it y  o f  th e  sp ec im en s; a  b a la n c e  
b etw een  in ta k e  and ou tp u t o f  c h lo r id e  and n itr o g e n ;  and  
a n ig h t  u r in e  w ith  a s p e c i f i c  g r a v it y  u s u a l ly  o v er  1018 , 
h ig h  in  i t s  c o n c e n tr a t io n  o f  n itr o g e n  (o v e r  1 p e r  c e n t)  
and u s u a l ly  l e s s  th an  400 c c .  in  volum e.
He a ls o  n o te d  th a t  d iu r e s i s  d id  n o t a lw ays
o c c u r /
/•
o c cu r  a f t e r  m ea ls , th a t  th e  sp e c if3 c  g r a v it y  v a r ie d  
in v e r s e ly  a s  th e  volum e, and th a t  th e  t o t a l  u r in a r y  ou tp u t  
sh o u ld  be about 500 c c .  l e s s  them, th e  in ta k e .
In  d is e a s e  o f  th e  k id n e y s , c e r ta in  d e f i n i t e  
ch a rg es to o k  p la c e  in  resp o n se  to  th e  t e s t  d i e t .  F ix a t io n  
o f  th e  s p e c i f i c  g r a v it y  o f  th e  u r in e  was found in  v a r io u s  
c o n d it io n s  a f f e c t in g  th e  k id n e y . The l e v e l  o f  f i x a t io n  
v a r ie d ;  f o r  exam ple, in  m yocard ia l in s u f f i c i e n c y  th e  
s p e c i f i c  g r a v it y  was f i x e d  about th e  l e v e l  o f  1 0 2 0 . 
N octu rn a l p o ly u r ia  he  h e ld  to  be one o f  th e  f i r s t  s ig n s  
o f  r e n a l im pairm ent.
C ases o f  g r a n u la r  c o n tr a c te d  k id n ey  and c h r o n ic  
i n t e r s t i t i a l  n e p h r i t i s  were c h a r a c te r is e d  by  a low  and 
f i x e d  s p e c i f i c  g r a v i t y ,  a ten d en cy  to  t o t a l  p o ly u r ia  
and a n ig h t  u r in e  o f  in c r e a se d  amount w ith  low  s p e c i f i c  
g r a v i t y .  C hronic parenchym atous n e p h r i t i s  gave  r e s u l t s  
a s  v a r ia b le  a s  th e  c l i n i c a l  symptoms.
O’H a r e ^ ^ in  1916 , s tu d ie d  54 c a s e s  o f  v a r io u s  
ty p e s  o f  n e p h r i t i s  by  means o f  th e  tw o-h our t e s t .  He 
k e p t h i s  p a t i e n t s  on a f i x e d  d ie t  fo r  two d a y s, and on  
th e  t h ir d  day th e y  were g iv e n  th e  t e s t  d i e t ,  c o n s i s t in g  
o f  f i v e  m eals ( 2 ,5 0 0  c a l o r i e s ) w ith  1550 c c .  o f  f l u i d s .
The r e s u l t s  appear t o  b e  somewhat anom alous, b u t th e  
s e v e r e /
se v e r e  c a s e s  showed f i x a t i o n  o f  th e  s p e c i f i c  g r a v ity  
and o f  th e  amount o f  c h lo r id e s  in  each  sp ec im en . He found  
th e  cu rv es  o f  w a te r , c h lo r id e  and n itr o g e n  e x c r e t io n  
to  h e  ro u g h ly  p a r a l l e l .  He con clu d ed  th a t  f i x a t i o n  
o f  th e  s p e c i f i c  g r a v it y  appeared t o  h e  th e  m ost v a lu a b le  
p a r t  o f  th e  t e s t .
( 7 )In  a l a t e r  p ap er w ith  L ew is, 14osenthalv ' 1 
r e a ff ir m e d  h i s  form er sta n d a rd s o f  n o r m a lity . In  a  
com parison o f  v a r io u s  fu n c t io n  t e s t s ,  th e y  found  th a t  th e  
tw o-h ou r t e s t  gave th e  e a r l i e s t  in d ic a t io n  o f  r e n a l  
i n e f f i c i e n c y ,  and a l s o  reach ed  i t s  maximum d egree  o f  
e f f i c i e n c y  b e fo r e  th e  o th e r s .  They s t r e s s e d  th e  f a c t  
th a t  each  t e s t  c o v e r s  o n ly  one f i e l d  o f  th e  k id n e y ’ s  
a c t i v i t i e s ,  and th a t  no s i n g le  t e s t  can  m easure th e  fu n c t io n  
o f  th e  k id n ey  a s  a  w h o le .
In  1918 , L y le  and Sharlit^® ^ p o in te d  o u t th a t  
v a r io u s  e x tr a -r e n a l  f a c t o r s  can  d i s t o r t  th e  t e s t -m e a l  re ­
a c t io n  a s  in te r p r e te d  by M osen th a l. T hese f a c t o r s  com prise  
th e  s t a t e  o f  w ater  r e s e r v e  o f  th e  t i s s u e s ,  and c h i l l i n g  
o f  th e  body s u r fa c e .  They a f f e c t  c h i e f l y  th e  f l u i d  
e lem en t o f  th e  u r in e ,  s in c e  th e  s k in  and lu n g s  make a 
p r e f e r e n t ia l  demand on b o d y - f lu id s ,  w hereas th e  e x c r e t io n  
o f  s o l i d s  by th e  s k in  and lu n g s  i s  p r a c t i c a l l y  n e g l i g i b l e .  
T h ey/
IThey gave d e t a i l s  o f  norm al in d iv id u a ls  who showed 
f i x a t i o n  o f  th e  s p e c i f i c  g r a v it y  a t  a  h ig h  l e v e l ,  w ith  
a n ig h t  u r in e  o v er  400 c c .  In  c o n c lu s io n , th e y  s t a t e d  
th a t  no d e c is io n  sh o u ld  h e  made on th e  "basis o f  a s i n g le  
t e s t ,  in  am bulatory p a t i e n t s  who are  exp osed  t o  d iv e r s e  
in f lu e n c e s  o f  tem p era tu re , w inds and h u m id ity , and in  c a s e s
where no s t r i c t  c o n tr o l  o v er  th e  d ie ta r y  i s  a ttem p ted .
(Q)M o sen th a l'7 ' now s a t  upon th e  s t o o l  o f  rep en tan ce  
and r ec a n ted  much o f  what h e  had s a id ,  a d m ittin g  t h a t  h i s  
form er sta n d a rd s o f  n o r m a lity  were in a c c u r a te . He in v e s t ig a t e d  
s e r i e s  o f  normal and n e p h r it ic  c a s e s  upon a h ig h  p r o t e in  
d i e t ,  a low  p r o te in  d ie t  and a unorm al d ie t .” The "high* 
d ie t  was th e  one em ployed in  h i s  f i r s t  in v e s t ig a t io n ;  th e  
"low" d ie t  was th e  o rd in a ry  d ie t  in  u s e  a t  h i s  h o s p i t a l ;  
th e  “norm al” d i e t  c o n s i s t e d  o f  w h atever  th e  p a t ie n t  d e s ir e d  
t o  e a t .  He co n c lu d ed  t h a t  on any d i e t ,  th e  sp ecim en s o f  a 
norm al p e r so n  sh o u ld  v a ry  a t  l e a s t  n in e  p o in t s  in  s p e c i f i c  
g r a v it y ,  and t h a t  a t  l e a s t  one sp ecim en  sh o u ld  have a  
s p e c i f i c  g r a v it y  o f  no l e s s  th a n  1 0 18 . The n ig h t  u r in e  
m ight h e  as h ig h  a s 750 c c .  The g r e a t e s t  number o f  
e x c e p t io n s  were found under th e  "normal1* d i e t .
In  abnormal c a s e s  h e  foun d  th e  "low" and "high" 
d i e t s  o f  eq u a l v a lu e ,  th e  "normal" d ie t  b e in g , o f  c o u r se , 
im p r a c t ic a b le /
10
im p r a c t ic a b le . In  o n ly  12 p e r  c e n t  o f  c a s e s  was th e r e  
a marked d iscr ep a n c y  b etw een  th e  r e s u l t s  o f  th e  two d i e t s .
He c o n s id e r e d  n o c tu r n a l p o ly u r ia  t o  b e  a d i s t i n c t  s ig n  
o f  r e n a l  im pairm ent.
Comparing th e  tw o-h our r e n a l t e s t  and th e
d i lu t io n - c o n c e n t r a t io n  t e s t  o f  V olhard  in  c a s e s  o f  n e p h r i t i s ,
S e h la y e r  and Beckmann^ ^ ^  con c lu d ed  th a t  th e  form er
dem onstrated  much e a r l i e r  chan ges in  th e  k id n e y . They u se d
two sta n d a rd  d i e t s ,  a  "high" p r o te in  and a "low11 p r o te in ,
each  w ith  1800 c c .  o f  f l u i d s .  I t  wets fou n d  th a t  th e  form er,
by v ir t u e  o f  th e  s t r a i n  p la c e d  upon th e  k id n e y , gave
e v id e n c e  o f  m inor d e g r ee s  o f  im pairm ent, ( i n  f i x a t i o n
o f  th e  s p e c i f i c  g r a v ity  and vo lu m es) w h ile  th e  l a t t e r  showed 
o n ly  more g r o s s  ch an ges.
In  1921 S h a r i i t  and L yle^1^ ^ p u b lish ed  an 
a n a ly s is  o f  } 0 0  t e s t - m e a l s ,  w h ich  co n v in ced  them t h a t  th e  
o p e r a t io n  o f  e x tr a -r e n a l  f a c t o r s  v i t i a t e d  th e  r e s u l t s  
o b ta in e d  from th e  c h a r a c te r  o f  th e  n ig h t  u r in e  and th e  
v a r ia t io n  o f  th e  s p e c i f i c  g r a v it y  o f  th e  tw o -h o u r ly  
sp ec im en s. They con clu d ed  th a t  th e  r a te  o f  e l im in a t io n  
o f  t o t a l  s o l i d s  was a b e t t e r  in d ic a t io n  o f  e f f i c i e n c y .
In  a s e r i e s  o f  52 c a s e s  o f  a lb u m in u ria , h y p er -  
( 1 2 }t e n s io n  o r  oedema, Bowenv 'com pared th e  v a lu e  o f  a  number 
o f /
/ /
o f  fu n c t io n  t e s t s ,  in c lu d in g  th e  r a t io  o f  d a y -u r in e  
volum e to  n ig h t -u r in e  volume (n o t  l e s s  th a n  2 : 1 ) ,  
th e  n ig h t -u r in e  volum e a lo n e  (n o t  more th a n  600 c c . ) ,  
and th e  s p e c i f i c  g r a v ity  o f  th e  n ig h t  u r in e  ( a t  l e a s t  
1 0 1 8 ) . In  c o n ju n c tio n  w ith  o th e r  t e s t s ,  he foun d  a l l  
th r e e  to  he o f  v a lu e ,  e s p e c i a l ly  th e  f i r s t  w h ich  h e  found  
p o s i t i v e  in  96 p e r  c e n t  o f  c a s e s .
C h r is t ia n  and O’H a r e ^ ^  c o n s id e r e d  th e  tw o-h ou r  
r e n a l t e s t  t o  he  th e  most d e l i c a t e  o f  a l l  r e n a l fu n c t io n  
t e s t s .  They found  th a t  a n ig h t  u r in e  volum e in  e x c e s s  o f  
600 c c .  w ith  a s p e c i f i c  g r a v it y  o f  l e s s  th a n  1018 , u s u a l ly  
in d ic a te d  c h r o n ic  n e p h r i t i s .
n-
I I I . The p h y s io lo g ic a l  “b a s is  o f  th e  t e s t .
I t  i s  now n e c e s s a r y  to  c o n s id e r  th e  p h y s io lo g ic a l  
a s p e c ts  o f th e  t e s t .  I t  i s ,  in  th e  f i r s t  in s t a n c e ,  
r e a so n a b le  to  p o s t u la t e  t h a t ,  by su p p ly in g  th e  h e a lth y  
and th e  d is e a s e d  k id n e y  w ith  th e  normal p r o d u c ts  o f  
m etab o lism , c e r t a in  chan ges in  th e  r e sp o n se  o f  th e  
d is e a s e d  organ sh o u ld  show th e m se lv e s . I t  i s  a more 
r a t io n a l  proced u re than  m erely  to  e s t im a te  th e  e x c r e t io n  
o f  a s in g le  en d -p ro d u ct, such  as u r e a , or o f  a f o r e ig n  
su b s ta n c e , su ch  a s  in d ig o -c a r m in e , to  w h ich  th e  k id n e y  
i s  unaccustom ed.
The norm al k id n ey  c o n c e n tr a te s  th e  v a r io u s
c o n s t i t u e n t s  o f  th e  plasm a in  d i f f e r e n t  d e g r e e , fo r
e x c r e t io n  in  th e  u r in e ;  and in  so d o in g , i t  d oes work
and consum es oxygen . But th e  h e a lth y  organ i s  a l s o  a b le
to  form a v ery  d i lu t e  u r in e  when th e  o c c a s io n  a r i s e s .
In  o th er  w ords, i t  i s  cap ab le  o f  a d a p tin g  i t s e l f  to  a
w ide v a r ie t y  o f  ch an ges in  th e  c o m p o s it io n , r e a c t io n  and
e l e c t r i c a l  c o n d u c t iv ity  o f  th e  b lo o d . The d is e a s e d
(1 4 )k id n e y , a s  was p o in te d  out by K oranyi; 7 i s  in  many 
c a s e s  u n ab le  t o  form e i t h e r  a v e ry  c o n c e n tr a te d  or  a v e r y  
d i l u t e  u r in e .  The t h e o r ie s  r eg a r d in g  th e  n a tu re  o f  th e  
s e c r e t io n  o f  u r in e  do n o t con cern  u s h e r e . I t  i s  s u f f i c i e n t  
fo r  th e  p r e s e n t  purpose th a t  we r e c o g n is e  th e  d i f f e r e n c e s  
i n /
/s.
in  eo n e en tr a tin g -p o w er  o f  th e  h e a lth y  and o f  th e  d is e a se d  
k id n e y , b o th  in  reg a rd  to  th e  u r in a r y  s o l i d s  a s  a w h ole , 
and to  th e  in d iv id u a l  c o n s t i t u e n t s .
H edinger and S c h la y e r , when th e y  d e v ise d  th e  
tw o-hour r e n a l  t e s t ,  k e p t t h e i r  s u b je c ts  on a stan dard  
d i e t  f o r  th r e e  days b eforeh an d , so t h a t  th e  e f f e c t  o f  
p r e v io u s  in ta k e  on th e  t e s t  f in d in g s  should  be com parable 
in  ea ch  c a s e .  M osen thal, on the o th er  hand, em ploys a 
s in g le -d a y  d i e t ,  and a ttem p ts to  b a la n ce  in ta k e  and output
o f  s a l t ,  n itr o g e n  and f l u i d s .  Now, i t  has been shown by
(1 5 )W ilson  v  ^ th a t  n itr o g e n o u s  e q u ilib r iu m  i s  not e s ta b l is h e d  
u n t i l  th e  secon d  or th ir d  day a f t e r  change in  th e  amount 
o f  p r o te in  in g e s te d . In  th e  same way, th e  e x c r e t io n  o f  
p h o sp h a tes and su lp h a te s  i s  c o n d it io n e d  by th e  in ta k e  o f  
th e s e  s a l t s  on th e  p r e v io u s  th r e e  d a y s. Such b e in g  th e  
c a s e ,  i t  i s  ob v iou s th a t  su b je c ts  un dergoin g  the t e s t  
sh o u ld  be p la c e d  on some stan d ard  d ie t  fo r  th r e e  d a y s, 
th e  u r i n a l y s i s  b e in g  made on th e  t h ir d  day. For p r a c t ic a l  
r e a s o n s , i t  i s  im p o ss ib le  to p r o lo n g  th e  p e r io d  o f  the  
t e s t  any fu r th e r .
In  s p i t e  o f  th e  f a c t  th a t  L yle and S h a r lit  (V .S .)  
p o in te d  ou t th e  e f f e e t  o f  e x tr a -r e n a l  f a c t o r s ,  su ch  as 
tem p era tu re , h u m id ity  and w in d s, in  v i t i a t i n g  th e  f in d in g s  
o f  th e  t e s t ,  i t  i s  o f t e n  em ployed in  Am erica on am bulatory  
p a t i e n t s  who are n ot s t r i c t l y  su p e r v ise d . In  an adm irable  
s tu d y /
Ob')
stu d y  o f  th e  w a te r -b a la n c e  o f  th e  body, Rowntree p o in ts  
o u t th a t  sw eat may vary  from an i n v i s i b l e  p e r s p ir a t io n  
to  as much as a l i t r e  per day. He q u o tes  B en ed ict and 
C arpenter a s  h a v in g  found in  a la r g e  s e r i e s  o f  d e te r m in a tio n s , 
th a t  th e  amount o f  w ater l o s t  by th e  lu n g s  v a r ie d  from  
21 p e r  c e n t ,  to  $ 1 .4  per c e n t ,  o f  th e  t o t a l  w ater  l o s s .
B earin g  in  mind th e s e  w ide v a r ia t io n s ,  w hich  
d i r e c t ly  a f f e c t  th e  r e n a l o u tp u t, i t  i s  apparent th a t  
p a t ie n t s  sh ou ld  be as n e a r ly  a s  p o s s ib le  under th e  same 
s e t  o f  c o n d it io n s .  Confinem ent to  bed in  an ord in ary  
h o s p i t a l  ward sh o u ld  be adequate to  meet th e  c a s e ,  prov id ed  
th e  ward i s  m ain ta in ed  a t  an ev en  tem p era tu re , and th a t
d rau gh ts a re  ex c lu d ed  as fa r  as p o s s ib le .
( 1 7 )A ddie and P o s te r  v ' 7 m a in ta in  t h a t  th e  s p e c i f i c  
g r a v it y  o f  th e  u r in e  i s  no q u a n t i ta t iv e  in d ic a t io n  o f  th e  
amount o f  s o l i d s  in  s o lu t io n ,  as each  d is s o lv e d  s o l i d  
e x e r t s  a d i f f e r e n t  e f f e c t  upon th e  s p e c i f i c  g r a v ity .
S in ce  th e  c o n c e n tr a t io n s  o f  th e  u r in a r y  c o n s t i t u e n t s  are 
unknown, th e y  con c lu d e  th a t  i t  i s  im p o ss ib le  to  a t ta c h  any 
p r e c is e  q u a n t i t a t iv e  meaning to  e s t im a t io n  o f  s o l i d  e x c r e t io n  
by s p e c i f i c  g r a v ity  r e a d in g s . To t h i s  we would p o in t  out 
t h a t  by v e r y  d e f i n i t i o n  th e  s p e c i f i c  g r a v it y  o f  a s o lu t io n  
i s  an a ccu ra te  in d ex  o f  th e  w eigh t o f  d is s o lv e d  s o l i d s .
I t  can n ot se p a r a te  q u a n t i t a t iv e ly  one s o l i d  from an oth er , 
b u t we are o n ly  con cern ed  h ere  w ith  th e  t o t a l  s o l i d s  in  
s o l u t i o n /
/ S ' .
s o lu t io n .  The l a t t e r  may be rou gh ly  c a lc u la t e d  by means 
o f  H&ser’ s  C o e f f i c i e n t ; ^18  ^ v i z . ,  th e  l a s t  two f ig u r e s  
o f  th e  s p e c i f i c  g r a v ity  m u lt ip l ie d  by 2 .3 3  g iv in g  th e  
grammes o f  s o l i d s  in  one l i t r e .  Prom t h i s ,  i t  i s  a 
sim p le  m atter  to  c a lc u la t e  th e  s o l i d s  in  any g iv e n  volume 
o f  u r in e .
IV . The T est D i e t .
In  t h i s  in v e s t ig a t io n ,  a stan d ard  d ie t  was g iv e n  
fo r  th r e e  d ays, and th e  t e s t  c a r r ie d  out on th e  t h ir d  day. 
I t  was d e c id ed  t h a t  th e  d ie t  must be f a i r l y  low in  
p r o t e in  c o n te n t , i f  i t  were to  be g iv e n  t o  a l l  ty p e s  o f  
n e p h r it ic  p a t i e n t s .  In  t h i s  c o n n e c tio n , i t  r a th e r  savou rs  
o f  th e  m y ste r io u s  th a t  M osenthal and S eh layer  sh ou ld  u se  
a " h igh ” p r o te in  d i e t  in  t h i s  type o f  c a s e .  I t  i s  o f te n  
d e f i n i t e l y  h arm fu l, and p a t ie n t s  must o f t e n  be unable to  
consume a l l  th a t  th e y  are asked  to  e a t .
The stan d ard  d i e t  co n ta in e d  ap p rox im ately  52 gm. 
o f  p r o te in  and th e  c a lo r ic  v a lu e  was 1 6 3 8 . The f l u i d  
in ta k e  was a t  f i r s t  r e s t r i c t e d  to  1400 e . c .  per day, in  
order to  p la c e  th e  k id n e y s  under s t r a i n .  A few p a t ie n t s  
h a v in g  co m p la in ed cf t h i r s t ,  and an in c r e a se  o f  b lo o d  and 
albumen in  th e  u r in e  h av in g  been ob served  in  two c a s e s  
a f t e r  th e  t e s t ,  th e  f l u i d s  were in c r e a se d  to  1700 c c . ,
makirg th e  c a lo r ic  v a lu e  1?84«
The/
/£.
The fo l lo w in g  i s  a copy o f  th e  in s t r u c t io n s  
g iv e n  to  th e  n u rse  in  charge o f  each  c a s e . The f l u i d s  
a t  11 a.m. , 1 p . m . ,  and 3 p .m ., were each  in c r e a se d  by 
100 c . c .  (V .S .)  a f t e r  e le v e n  t e s t s  had been  c a r r ie d  o u t. 
A ll  norm al c a sd s  c i t e d  r e c e iv e d  th e  in c r e a se d  d i e t .
NEPHRITIC TEST DIET.
A l l  d rugs sto p p ed  f o r  th r e e  d ays.
The d i e t  on a l l  th r e e  days o f  th e  experim en t i s  th e  ssp e  
but on ly  on th e  t h ir d  day i s  th e  u r in e  c o l l e c t e d .
Programme o f  t h ir d  d ay .
7*55 a.m. P a t ie n t  em p ties  b lad d er -  u r in e  r e j e c t e d .
8 a.m . B rd ak fast -  One la r g e  cup o f t e a  (e x a c t
volume must be m easu red ).
Sugar and M ilk .
Two s l i c e s  bread  ( to a s te d )
20 gram s, o f  b u t te r .
10 a.m. U rin e  c o l l e c t e d  from p a t ie n t  e x a c t ly  on th e
hou r. T h is  u r in e  i s  pu t in  m easuring f la s k  and 
s e n t  to  B io -ch em ica l L aboratory .
11 a.m. 300 m ilk .
12 noon. U rin e  c o l l e c t e d  as a t  10 a.m .
1 p.m. D inner -  One b o i l e d  egg  w ith  s a l t  su p p lie d
from L ab oratory . One s l i c e  o f  t o a s t .
10 g .  b u t te r .
M ilk 200 c c .
2 p.m . U rin e  c o l l e c t e d  as a t  10 a .m .
3 p.m . Water 200 c c .
4 p.m. U rine c o l l e c t e d  a s a t 10 a.m .
4  p.m . Tea -  1 c u p fu l t e a  (e x a c t  volume m easured),
11  s l i c e s  t o a s t ,  20 grams, b u t te r .
6 p .m ./
n -
6 p.m. U rine c o l l e c t e d  as a t  10 a.m.
7 p.m. Supper -  500 c c .  m ilk .
8 p.m. U rin e  c o l l e c t e d  as a t  10 a.m .
8 p.m. t i l l  8 a.m . -  P a t ie n t  to  r e c e iv e  NO f l u i d  or fo o d .
A l l  u r in e  p a ssed  during t h i s  p e r io d  t o  be kept 
in  r e c e p ta c le s  p ro v id ed . P a t ie n t  MUST empty 
h i s  or h er  b la d d er  a t  8 a .m . ,  i . e . ,  on fo u r th  
morning and t h i s  i s  to  be added to  th e  n ig h t  
u r in e .  NO u r in e  h as to  be tak en  by n ig h t  or 
day n u r se s  f o r  ord in ary  r o u t in e  t e s t in g .
N.B. No f l u i d  to  be g iv e n  o th e r  th an  th a t  measured o u t .
Any f l u i d  n o t consumed must be ded u cted .
R e c e p ta c le s  w i l l  be p ro v id ed .
C a refu l s u p e r v is io n  on th e  p a r t  o f  th e  n u rs in g  
s t a f f  i s  o f  c o u r se  a s in e  qua non; and i t  i s  a lso
d e s ir a b le  to  e n l i s t  th e  w i l l i n g  c o -o p e r a t io n  o f  th e  p a t ie n t  
by d iv e r s  d e v ic e s .
The in v e s t ig a t io n  was c a r r ie d  out in  20 normal 
c a s e s  and in  50 abnormal c a s e s .  The normal p erso n s were
p a t ie n t s  who came to  h o s p i t a l  w ith  minor in j u r ie s  or who 
were c o n v a le s c in g  from minor s u r g ic a l  o p e r a tio n s . They 
gave no ev id en ce  o f  any k id ney  l e s io n  by ord in ary  c l i n i c a l  
ex a m in a tio n . The abnormal group c o n s is t e d  o f  f o r t y  th r e e  
c a s e s  o f  n e p h r i t i s ,  two c a se s  o f  a r t e r i o s c l e r o s i s ,  two 
c a s e s  o f  p y e l i t i s ,  and one each  o f  anaemia and v a lv u la r  
d is e a s e  o f  th e  h e a r t .
Each u r in a r y  specim en  was examined f o r  volume 
and s p e c i f i c  g r a v ity ;  and from t h e s e ,  by means o f  H & ser's 
co e f f i c i e n t /
/ ? •
c o ~ e f f i c i e n t ,  the d is s o lv e d  s o l i d s  were c a lc u la t e d .  In  
th e  n e p h r it ic  group, th e  b lo o d -u r e a  and n o n -p r o te in  
n itr o g e n  were e s t im a te d  in  most c a s e s ,  and th e  u rea  
c o n c e n tr a t io n  t e s t  c a r r ie d  o u t , w ith in  th r e e  days o f  th e  
tw o-hour r e n a l t e s t .
The s p e c i f i c  g r a v ity  was a c c u r a te ly  measured  
by means o f  th e  s p e c i f i c  g r a v ity  b a la n ce . The b lo o d  
ex a m in a tio n s w ere c a r r ie d  out by the m ethods o f  F o lin  
and Wu, and th e  u r e a  c o n c e n tr a t io n  e s t im a te d  by th e  
hypobrom ite method.
V. R e s u lt s  in  normal p e r s o n s .
The r e s u l t s  o f  th e  t e s t  in  normal p erso n s  
are shown below  in  ta b u la r  and g rap h ic  form . The t a b le s  
are s e l f - e x p la n a t o r y .  For th e  safce o f  b r e v ity  o n ly  th e  
l a s t  two f ig u r e s  o f  th e  s p e c i f i c  g r a v ity  r ea d in g s  
are shown. The c h a r ts  g iv e  th e  c u r v es  o f  vo lum es, s o l i d s  
and s p e c i f i c  g r a v ity  in  th a t  order from below  upwards.
The f i r s t  th r e e  colum ns r e p r e se n t  r e s p e c t iv e ly ,  th e  
volum es o f  d a y -u r in e , n ig h t -u r in e  and t o t a l  24 h o u r s ’ 
u r in e .  The o th e r  th r e e  columns r e p r e se n t  th e  co rresp o n d in g  
e x c r e t io n  o f  s o l i d s .
CASE J .  (HALE)
Time. Volume 
( c . cm s. )
S p e c i f ic
G ra v ity .
S o l id s  
( grammes)
8 a .m .-1 0 66 24 3 .6 8
10-12 116 16 4 .3 2
1 2 -  2 118 17 4 .6 ?
2 -  4 88 20 4 .1 0
4 -  6 72 19 3 .1 8
6 -  8 p.m . _ 134 12 3 .7 4
Day T o ta l 594 2 3 .6 9
8 p .m .- 8  a.m. 255 23 1 3 .6 6
T o ta l 24 h r s . 849 3 7 . 3 5
CASE 2 . (MAM)-
Time. Volume 
c . cms. )
S p e c i f ic
G ra v ity .
S o l id s
(grammes)
8 a .m .-1 0 82 22 4 .2 0
1 0 - 1 2 112 19 4 .9 4
1 2 - 2 160 18 6 .7 1
2 - 4 168 15 5 .8 6
4  -  6 72 25 4 .1 9
6 -  8 p.m 85 24 4 .7 5
Day T o ta l . 679 3 0 .6 5
8 p .m .- 8  a.m . 268 27 1 6 .8 5











CASE 1  ( MALE) .
Time. Volume. 
( c .c m s .)
S p e c i f i c
G r a v ity .
S o l id s
(grammes)
8 a .m .-  10 88 31 6 .3 5
1 0 - 1 2 103 23 5 .5 2
1 2 - 2 80 25 4 .6 6
2 - 4 85 32 6 .3 3
4  — 6 126 27 7 -9 2
6 -  8 p .m . 126 20 5 .8 7
Day T o ta l 608 3 6 . 6 5
8 p .m . - 8  a .m . 280 _ 3 0 ____ 1 9 .5 7
T o ta l 24 h r s . 888 5 6 . 2 2
CASE 4  ( MALE).
Time. Volume 
( c . cm s. )
S p e c i f i c
G ra v ity .
».i. ___ .1 ................... .W l ■
S o l id s  
(gram m es.)
B a .m . -  10 65 22 3 .3 3
1 0 - 1 2 95 22 4 .8 6
1 2 - 2 90 26 5 .4 5
2 - 4 185 14 6 . 0 3
4 - 6 128 22 6 . 5 6
6 -  8 p.m . 150 17 5 .9 4
Day T o ta l 713 3 2 .1 7
8 p .m . - 8  a.m . 288 27 _ 1 8 .1 1












( c • cms. )
S p e c i f ic
G r a v ity .
S o l id s  
(gram m es.)
8 • a .m. 10 84 22 4 .3 0
10 — 12 82 21 4 .0 1
12 — 2 86 22 4 .4 0
2 - 4 160 08 2 .9 8
4 - 6 80 24 4 .4 7
6 — 8 . p.m. 128 20 5 .9 6
Day T o ta l • 620 2 6 .1 2
8 • p.m. — 8 . a.m. 252 27 1 5 .8 5




S p e c i f ic
G r a v ity .
S o l id s  
( Grammes. )
8 . a.m.  ** 10 74 19 3 .2 7
10 -  12 106 14 3 . 4 5
1 2 - 2 110 15 3 . 8 4
2 - 4 192 11 4 .9 2
4 - 6 170 10 3 .9 6
6 -  8 . p.m. 115 12 3 . 2 1
Day T o ta l 767 22 .6 5
8 . p.m.  -  8 . a.m. 454 15 1 5 .8 6










CASE £  (M4LB).
Time. Volume 
( c . c m s . )
S p e c i f i c
G r a v ity .
S o l id s
(Grammes).
8 a.m . -  10 94 20 4 .3 8
10 -  12 39 19 1 .7 2
12 -  2 84 19 3 .7 1
2 - 4 80 20 3 . 7 3
4  -  6 112 15 3 .9 1
6 — 8 p.m. 83 18 3 .4 8
Day T o ta l . 492 2 0 .9 3
8 p .m . -  8 a.m. 272 19 1 2 .0 4
T o ta l 24 h r s . 764 3 2 .9 7
CASE 8 (MALE).
Time • Volume 
( c . c m s . )
S p e c i f i c
G ra v ity .
S o l id s  
(gram m es)•
8 a.m . -  10 — — —
10 -  12 180 1019 7 .9 6
12 -  2 - -
2i -  4 109 1013 3 .3 0
4 -  6 292 1011 7 .4 8
6 -  8 p.m. 322 1012 9 . 0 0
Day T o ta l . 903 2 7 . 7 4
8 p.m. -  8 a.m. 410 1015 1 4 . 3 3













CASS 9 (MAM) •
!/■
Time. Volume 
( c c s . )
S p e c i f i c
G ra v ity .
S o l id s  
(gram m es).
8 a .m . _ 10 45 27 2 .8 3
10 - 12 59 19 2 .6 1
12 — 2 101 20 4 .7 1
2 — 4 79 19 3 .4 9
4 — 6 82 21 4 .0 1
6 8 p.m . 146 11 3 .7 8
Day T o ta l . 5*2 2 1 .4 3
8 p.m . — 8 a .m . 300 18 1 2 .5 7
T o ta l
I _________
24 h r s . 812 3 4 .0 0
CASE 10 (MALE).
Time. 1rolume 
( c c s . )
S p e c i f i c  
G r a v ity .
S o l id s
(grammes)
3 a . m. - 10 53 29 3 .5 8
L0 - 12 68 25 3 .9 6
L2 — 2 92 23 4 .9 1
2 - 4 109 20 5 .0 7
4 - 6 250 11 6 .4 1
6 — 8 p.m . 206 12 5 .7 5
Day T o ta l . 778 2 9 .6 8
3 p . m. - 8 a.m ► 228 26 1 3 .8 1
T ota l 24 h r s . 1006 4 3 .4 9
10 I O
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CASE 1 1  ( MALEI .
Time • Volume 
( c o s . )
S p e c i f ic  G ra v ity . S o l id s  
(gram m es.)
8 a .m . -  10 170 19 7 .5 2
10 -  12 112 18 4 .7 0
12 -  2 127 18 5 .3 2
2 -  4 204 12 5 .7 0
4 -  6 52 18 2 .1 8
6 -  8 p.m . 166 12 4 .6 3
Day T o ta l . 831 3 0 .0 5
8 p.m . -  8 a .m . 240 20 1 1 .1 6
T o ta l 24 h r  s .
1
1071 4 1 .2 1
CASE 12 (FEMALE).
Time. Volum e. 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s
(gram m es.)
8 a .m . -  10 42 18 1 .7 6
10 -  12 87 11 2 .2 2
12 -  2 99 17 3 .9 2
2 -  4 83 18 3 .4 8
4 -  6 85 17 3 .3 6
6 -  8 p.m . 300 06 4 .1 9
Day T o ta l . 696 1 8 .9 3
8 p .m . -  8 a.m . . 330 18 1 3 .8 4







So I I t i t






CASE 1 2  ( MALE) .
Time. Volume
[ c c s . )
S p e c i f ic
G ra v ity .
S o l id s
(grammes)
0i—i1•0•0}00 56 25 3 .2 6
10 -  12 55 25 3 .2 0
12 -  2 78 27 4 .9 0
2 -  4 78 27 4 .9 0
4  - 6 68 26 4 .1 1
6 -  8 p.m . 70 22 3 .5 9
Day T o ta l . 405 2 3 .9 6
8 p .m . -  8 a .m . 455 20 2 1 .2 0 _____
T o ta l 24 h r s . 860 4 5 .1 6
CASE 14  (M4LE).
Tim e. Volume, 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s  
(gram m es.)
8 a .m . -  10 81 21 3 .9 6
10 -  12 88 23 4 .7 0
12 -  2 88 21 4 .3 0
2 -  4 291 12 8 .1 3
4  -  6 160 12 4 .4 7
6 -  8 151 15 5 .2 7
Day T o ta l 859 3 0 .8 3
8 p .m . -  8 a .m . 236 21 1 1 .5 4
T o ta l 24 h r s . 1095 4 2 .3 7












CASE 15  ( MALE) .
Time. Volume 
( c c s . )
S p e c i f ic
G ra v ity .
S o l id s  
( grammes. )
8 a .m . -  10 104 23 5 .5 7
10 -  12 75 26 4 .5 4
12 -  2 105 25 6 .1 2
2 - 4 97 27 6 .1 0
4  - 6 — - -
6 -  8 p.m . 202 26 1 2 .1 4
Day T o ta l . 583 3 4 .4 7
8 p .m . -  8 a.m . 448 25 2 6 .0 9
T o ta l 24 h r s . 1031 6 0 .5 6
CASE 16 ( FEMALE) .
Time. Volume 
( c c s . )
S p e c i f ic
G ra v ity .
S o l id s  
(grammes*)
8 a .m .-  10 56 23 2 .9 9
10 -  12 56 26 3*59
12 -  2 52 25 3 .0 3
2 -  4 90 20 4 .1 9
4  - 6 50 22 2 .5 6
6 -  8 p.m . 74 22 3 .7 9
Day T o ta l . 378 1 9 .9 5
8 p .m .-  8 a.m . 238 25 1 3 .8 6





















( c c s . )
S p e c i f ic
G ra v ity .
S o l id s  
(gram m es.)
8 a .m .-  10 133 16 4 .9 6
10 -  12 118 16 4 .4 0
12 -  2 108 19 4 .7 8
2 - 4 278 11 7 .1 2
4  - 6 234 12 6 .5 4
6 -  8 p.m . 145 16 5 .4 0
Day T o ta l . 1016 3 3 .2 0
8 p .m .-  8 a.m . 402 22 2 0 .6 1
T o ta l 24 h r s . 1418 53 .81
CASE 18 (MALE) .
Tim e. Volume 
( c c s . )
S p e c i f ic
G ra v ity .
S o l id s  
( grammes•)
8 a .m .-  10 68 23 3 .6 3
10 -  12 66 24 3 .6 8
12 -  2 88 22 4 .5 0
2 -  4 152 15 5 .3 1
4 -  6 113 17 4 .4 7
6 -  8 68 22 3 .48
Day T o ta l . 555 2 5 .0 7
8 p .m .-  8 a.m . 295 24 1 6 .4 9
T o ta l 24 h r s . 850 4 1 .5 6






















Tim e. Volume 
( c c s . )
S p e c i f ic  
G ra v ity .
S o l id s ,  
(gram m es,)
8 .a .m . -  10 52 23 2 .7 8
10 -  12 117 21 5 .72
1 2 - 2 90 20 4 .1 9
2 - 4 525 09 1 1 .0 0
4 - 6 173 13 5 .23
6 -  8 . p.m . 99 15 3 .4 5
Day T o ta l . 1056 32 .3 7
8 . p.m . -  8 . a.m . 360 21 1 7 .6 1
T o ta l 24 h r s . 1416 49 .98
CASE 20 (MALE).
Tim e. Volume• 
c c .
S p e c i f ic
G ra v ity .
S o l id s .
(grammes)
8 . a .m . -  10 134 19 5 .9 3
10 -  12 85 18 3 .5 6
12 -  2 160 11 4 .1 0
2 -  4 375 06 5 .2 3
4 -  6 192 15 6 .7 0
6 -  8 . p.m . 165 14 5 .3 8
Day T o ta l 1111 3 0 .9 0
8 .p .m . -  8 . a .m . 320 21 1 5 .6 6
T o ta l 24 h r s . 1431 4 6 .5 6
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D is c u s s io n  o f  R e su lts  in  Formal P e r so n s .
A stu d y  o f  th e  cu rves o f  u r in a ry  output r e v e a ls  
th a t  th e  maximum d iu r e s is  in  a l l  c a se s  took  p la c e  during  
th e  l a t t e r  h a l f  o f  th e  day . In  tw e lv e  in d iv id u a ls  i t  
occu rred  a t  4 . p .m ., in  th ree  a t  6 . p .m ., and in  f i v e  a t  8 . p.m. 
The g r e a t e s t  output m ight have been exp ected  to  tak e p la c e  
no l a t e r  than 2 . p .m ., a s  th e  major p o r tio n  o f  the d ie ta r y  
had been  consumed b e fo r e  th a t  hou r. E v id e n tly  when the  
f l u i d  in ta k e  i s  r e s t r i c t e d  and th e  d ie t  o f  low c a lo r ic - v a lu e ,  
th e r e  i s  a ten d en cy  to  r e ta in  w ater  in  th e  body u n t i l  a 
p o in t  i s  reached when th e  k id n eys are com pelled  to  e x c r e te  i t .
With a few  e x c e p t io n s , th e  curve o f  e x c r e t io n  
o f  s o l i d s  p a r a l l e l s  th e  curve o f  u r in a ry  o u tp u t. I t  w i l l  
be r e c a l le d  th a t  t h i s  f a c t  was a l s o  n oted  by O’Hare ( q . v . ) .
In  c a s e s  3 , 4 , 13 and 20 th e re  are  d e v ia t io n s  due to  th e  
p rep o n d era tin g  e f f e c t  o f  the s p e c i f i c  g r a v it y .  I t  may be 
in fe r r e d  th a t  th e  e x c r e t io n  o f  e x c e s s  s o l i d  m a te r ia l i s  
u s u a l ly  accom p lish ed  by th e  p ro d u ctio n  o f  a co p io u s d i l u t e  
u r in e ,  r a th e r  than by th e  form ation  o f  a co n cen tra ted  u r in e  
o f  sm a lle r  volum e.
I t  i s  r e a d i ly  seen  th a t  th e  curve o f  s p e c i f i c  g r a v ity  
v a r ie s  in v e r s e ly  a s  th e  curve o f  o u tp u t. E xcep tion s w i l l  be 
found in  c a s e s  8 and 1 2 . In  th e  form er, when th e  volume f a l l s  
from 180 c c .  to  109 c c .  the s p e c i f i c  g r a v ity  a ls o  f a l l s  from  
1 0 1 9 /
S O -
1 0 1 9  t o  1 0 1 3 .
I t  i s  apparent from the c h a r ts  th a t the t o t a l  day- 
u r in e  volume b ears no c o n sta n t r e la t io n s h ip  to  the n ig h t-u r in e  
volum e. Some American o b se r v e r s , among them Bowen and S h a r l i t ,  
s t a t e  th a t  in  normal person s th e  volume o f  d ay -u rin e  should  
be a t  l e a s t  tw ic e  th e  volume o f  n ig h t -u r in e .  In th e  p resen t  
s e r i e s ,  th e  r a t io  i s  over  2 in  v a lu e  in  fo u r te e n  c a s e s ,  and 
below  2 in  s i x  c a s e s .  O bviously  t h i s  c r i t e r io n  o f  n orm ality  
d oes n o t h o ld  good under the c o n d it io n s  o f  t h i s  t e s t .
The a c tu a l  s o l id  c o n ten t o f  th e  d a y -u r in e , n ig h t -  
u r in e ,  and 24-hour u r in e  v a r ie s  to o  much fo r  th e  la y in g  down 
o f  any maximal and m inim al l i m i t s .  For exam ple, the t o t a l  
s o l id - e x c r e t io n  in  Oase 15 i s  a lm ost double th a t  in  Case 7 .  
However, i t  seemed rea so n a b le  to  suppose th a t  a com parison  
o f  th e  d a y -e x c r e t io n  and th e  n ig h t -e x c r e t io n  might y ie ld  
i n t e r e s t i n g  r e s u l t s  in  a stu d y  o f  normal and abnormal c a s e s .  
T h is w i l l  be r e fe r r e d  to  l a t e r .
In  Table I  we have summarised what appeared , on the  
w h o le , to  be th e  s a l i e n t  fe a tu r e s  o f  th e  r e s u l t s ; ,  v i z : -  
th e  t o t a l  u r in a r y  o u tp u t, th e  volume o f  th e  n ig h t -u r in e ,  the  
maximum s p e c i f i c  g r a v ity  o f  th e  sp ec im en s, th e  v a r ia t io n  o f  
th e  s p e c i f i c  g r a v it y ,  the s p e c i f i c  g r a v ity  o f  th e  n ig h t  u r in e ,  
and th e  r a t io  o f  d a y - s o l id s  to  n i g h t - s o l id s .
SI-
TABLE I .












t io n  o f  
Sp. Gr.
Sp.G r. 
o f  N ight 
U r in e .
R atio  o f  
Day to  
N ight S o lid s
1 849 255 24 12 23 1 .7
2 947 268 27 12 27 1 .8
3 888 280 32 12 30 1 .9
4 1001 288 27 13 27 1 .8
5 872 252 27 19 27 1 .7
6 1221 454 19 9 15 1 .4
7 764 272 20 5 19 1 .7
8 1313 410 19 8 15 1 .9
9 812 300 27 16 18 1 .7
10 1006 228 29 18 26 2 .1
11 1071 240 20 8 20 2 .7
12 1026 330 18 12 18 1 .4
13 860 455 27 7 20 1 .1
14 1095 236 23 11 21 2 .6
15 1031 448 27 4 25 1 .3
16 616 238 26 6 25 1 .5
17 1418 402 22 11 22 1 .6
18 850 295 24 9 24 1 .5
19 1416 360 23 14 21 1 .8
20 1431 320 21 15 21 1 .9
A. The T o ta l O utput.
The t o t a l  u r in a ry  outp ut v a r ie s  from 616 c c .  to  
1431 c c .  w ith  an average  o f  1024 c c .  T his seems a rem arkable 
v a r ia t io n ,  b ea r in g  in  mind th e  f a c t  th a t th e  p a t ie n ts  were 
under s im i la r  c o n d it io n s  o f  d i e t  and environm ent fo r  th r ee  
d a y s . T h is p er io d  may be too  sh o r t to  o b ta in  r e s u l t s  which  
a r e  s t r i c t l y  com parable. A gain , much may depend upon th e  
"nervous* c o n d it io n  o f  th e  s u b je c t  w h ile  undergoing the t e s t .
In  th e  fa c e  o f  t h i s  w ide v a r ia t io n  in  ou tp u t, we 
a r e  j u s t i f i e d  o n ly  in  assum ing th a t ,  on t h i s  d i e t ,  a t o t a l  
ou tp u t ex ceed in g  1450  c c .  would in d ic a te  p o ly u r ia . S in ce  the  
t o t a l  in ta k e  o f  f l u i d s  was o n ly  1700 c c . ,  t h i s  would appear 
to  le a v e  a v e ry  sm a ll p o s i t iv e  b a lan ce  fo r  th e  needs o f  th e  
body, but i t  must be remembered th a t  the s o l i d  food y ie ld s  
w a te r , w h ich , a cco rd in g  to  Rowntree, may amount to  one l i t r e  
a day , on an ord in ary  d i e t .
The N ig h t-U r in e .
The volume o f  th e  n ig h t -u r in e  v a r ie d  from 236 c c .  
to  455 c c .  w ith  an average  o f  3 1 6 .5  c c .  In  o n ly  one c a se
does
(N o. 13 ) dd=d t h i s  volume exceed  th a t  o f  th e  d a y -u r in e . I t  
w i l l  be r e c a l le d  th a t  M osenthal a llo w s  an upper l im i t  o f  
750 c c . , a f ig u r e  w hich has n o t been approached in  t h i s  s e r i e s .  
H is p a t i e n t s ,  how ever, were n ot under standard  c o n d it io n s  o f  
en v iron m en t, e t c .  We may th e r e fo r e  assume th a t ,  under th e  
g iv e n  c o n d it io n s ,  any n ig h t -u r in e  exceed in g  500 c c .  i s  
a b n orm al/
S3-
abnorm al.
C. The Maximum S p e c i f ic  g r a v i t y .
The maximum s p e c i f i c  g r a v ity  i s  an ind ex  o f  
th e  a b i l i t y  o f  th e  k id n ey  to  produce a co n cen tra ted  u r in e .
In  t h i s  s e r i e s  i t  v a r ie s  from 1018 to  1032, w ith  an average  
o f  1024 . T his a g r e e s  c lo s e l y  w ith  th e  ex p er ien ce  o f  most 
Am erican w r i t e r s .  E v id e n tly  a t  some p er iod  o f  the day the  
h e a lth y  k id n ey  sh ou ld  e x c r e te  a u r in e  w ith  a s p e c i f i c  g r a v ity  
o f  a t  l e a s t  1018 .
V a r ia t io n  o f  S p e c i f ic  G r a v ity .
The v a r ia t io n  o f  th e  s p e c i f i c  g r a v ity  ranges from  
4 p o in ts  to  19 p o in ts  w ith  an average o f  1 0 .9  p o in t s .  This 
f e a tu r e  i s  o b v io u s ly  to o  v a r ia b le  to  a llo w  o f much r e l ia n c e  
b e in g  p la c ed  upon i t ,  though perhaps th e  l e v e l  o f  f ix a t io n  
sh ou ld  be tak en  in to  a c co u n t. A v a r ia t io n  o f  l e s s  than f i v e  
p o in t s ,  w ith  a maximum s p e c i f i c  g r a v ity  o f  l e s s  than 1018, 
sh ou ld  be c o n sid er ed  abnorm al. I t  w i l l  be remembered th a t  
M osenthal demanded a v a r ia t io n  o f  a t  l e a s t  n in e  p o in ts  as a 
c r i t e r io n  o f  n o r m a lity .
E. S p e c i f ic  G rav ity  o f  N ig h t-U r in e .
The s p e c i f i c  g r a v ity  o f th e  n ig h t  u r in e  v a r ie s  
from 1015 to  1030 w ith  an average o f  1022 . Only two c a se s  
(N os. 6 * 8 ) f a l l  below  1018 . We m ust, how ever, a ccep t th e  
f a o t  th a t  th e  s p e c i f i c  g r a v ity  o f  the n ig h t -u r in e  may in  normal 
c a s e s  be a s  low a s  1 0 1 5 , but i s  u s u a lly  over 1018.
* ./
f r .
P. R atio  o f  Day S o l id s  to  N ight S o l id s .
A ddis in  1923 found th a t  w ith  a co n sta n t  
low  w a te r - in ta k e , th e  average p ercen tage  o f  th e  24-hour u r in e  
volum e e x c r e te d  during th e  n ig h t  was 3 3 .8  in  normal c a s e s .
Taking th e  n ig h t -u r in e  volume as u n ity , t h i s  g iv e s  a r a t io
o f  2 : I* I t  seemed to  us th a t th e  e x p r e ss io n  o f  a s im ila r  
r a t io  in  regard to  th e  s o l id s  o f  the u r in e  might show n o ta b le  
d i f f e r e n c e s  in  h e a lth  and d is e a s e .
I t  w i l l  be observed  from Table I  th a t  the r a t io
v a r ie s  from 1 .1  to  2 .7  w ith  an average o f  1 .75* In  on ly
fo u r  c a s e s  i s  th e  r a t io  below  1 .5*  These low v a lu e s  were 
somewhat u n ex p ected , but we must a c ce p t them as w ith in  th e  
bounds o f  n o r m a lity .
In  summing up, we may assume t h a t ,  under th e
c o n d it io n s  o f  th e  t e s t ,  a normal p erson  sh ou ld  show the
f o l lo w in g  r e a c t io n s : -
(1 )  The t o t a l  u r in e  volume sh ou ld  n o t exceed  1450 c c .
(2 )  The n ig h t -u r in e  volume sh ou ld  n o t exceed  500 c c .
(3 )  The maximum s p e c i f i c  g r a v ity  sh ou ld  be a t  l e a s t  
1 0 18 .
(4 )  The s p e c i f i c  g r a v ity  sh ou ld  vary  n ot l e s s  than  
f i v e  p o in t s ,  e x ce p t the maximum s p e c i f i c  g r a v ity  
be 1018 or o v e r .
(5 )  The s p e c i f i c  g r a v ity  o f  th e  n ig h t -u r in e  should  
u s u a l ly  be n o t l e s s  than 1018, but a low er  
rea d in g  does not n e c e s s a r i ly  d enote ab n orm ality .
( 6 ) The r a t io  o f  d a y - s o l id s  to  n ig h t  s o l i d s  should  
u s u a l ly  be a t  l e a s t  1 .5  : 1 , but on ly  v a lu e s  
l e s s  than  1 : 1 may be co n sid ered  d e f i n i t e l y  
abnorm al.
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V II . R e s u lt s  in  Abnormal C a ses .
The abnormal c a se s  in v e s t ig a te d  were a l l  p a t ie n t s  
under trea tm en t in  th e  m ed ical wards o f  Glasgow Royal 
In fir m a ry . The t e s t s  were c a r r ie d  out when th e  c l i n i c a l  
c o n d it io n  p erm itted ; n a tu r a l ly  i t  was im p o ss ib le  t o  g iv e  
th e  d i e t  to  a p a t ie n t  on th e  verge  o f  'uraemia or a t th e  
commencement o f  an a c u te  n e p h r i t i s .  At th o se  s ta g a s ,  no 
a n a ly s is  o f  th e  w a te r -e x c r e t io n  i s  n e c e ss a r y . A number o f  
th e  p a t ie n t s  were c o n v a le s c in g  from acute n e p h r it is  or an 
a c u te  e x a c e r b a tio n  o f  a ch ron ic  n e p h r i t i s ,  having m erely a 
p e r s i s t e n t  tr a c e  o f  b lood  or albumen in  th e  u r in e .
The ty p e s  o f ca se  in v e s t ig a t e d  have been a lread y  
d e t a i le d  (p . /7 ) .  The two p a t ie n t s  s u f f e r in g  from a r t e r io ­
s c l e r o s i s ,  and th e  p a t ie n t  w ith  h y p e r p ie s is  were examined  
from th e  p o in t  o f  v iew  o f th e  r e n a l impairment which n ot  
uncommonly accom panies th e s e  c o n d it io n s .  The p a t ie n t  
w ith  secon d ary  anaem ia and th e  one w ith  v a lv u la r  d is e a s e  
o f  th e  h e a r t  were examined on accou nt o f  a lb u m in u ria .
The r e s u l t s  are s e t  fo r th  in  ta b u la r  and grap h ic  
form . A gain , o n ly  th e  l a s t  two f ig u r e s  o f th e  s p e c i f i c
g r a v it y  are  g iv e n .
In  th e  u rea  c o n c e n tr a tio n  t e s t ,  a th ir d —hour
sp ec im en /
specim en  was o b ta in ed  when th e  second specim en exceeded  
120 c c .
A sh o rt sy n o p s is  o f each  c a se , ob ta in ed  from 
th e  Ward J o u r n a l, i s  g iv e n  w ith  each  s e t  o f  r e s u l t s .  We 
have n o t d i f f e r e n t ia t e d  th e  v a r io u s ty p e s  o f ch ron ic  
n e p h r i t i s ,  a s  i t  was found d i f f i c u l t  t o  p la c e  most o f  th e  
c a s e s  in  any w e l l - d e f in e d  c a te g o r y . The b r i e f  c l i n i c a l  
h is t o r y  p ro v id ed  w i l l  perhaps be s u f f i c i e n t  to  in d ic a te  
th e  main f e a t u r e s  o f  the d is e a s e .
The d e v ia t io n s  from th e  normal stan dard  are  
n o te d  a t  th e  f o o t  o f  each  page.
CASE 1 . PEMALE. AGE 10,
H is t o r y : -  A tta c k s  o f  s ic k n e s s ,  headache and m a la ise  o f  some 
m on th s’ d u r a t io n . S evere  headache and sc a n ty  u r in e  fo r  3 days 
b e fo r e  a d m iss io n  to  h o s p i t a l .
C o n d itio n  on a d m is s io n : -  Ho oedema. No c a r d ia c  a b n o rm a lity . 
B lo o d -p r e ssu r e  110 /65*  U rine c o n ta in ed  abundant b lood  and 
album en, many g r a n u la r  and a few  h y a lin e  c a s t s .
D ism issed  "w ell"  w ith  u r in e  f r e e  o f  album en.
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Tim e. Volume* 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s .
( grammes)
8a .m . — 10 50 13 1 .5 0
10 -  12 47 18 1*97
12 -  2 75 15 2 .6 1
2 -  4 290 14 9*46
4 -  6 190 11 4*87
cr 1 00 • & • . _  90 . 15 3 .1 5
Day T o ta l 742 23*56
8p.m . — 8a.m . . 575 _ 11 1 4 .7 3
T o ta l 24 h r s . . . . .  « 1 7 . .... .......... 3 8 .2 9
U rea C o n ce n tr a tio n  T e s t .
B efo re  g iv in g  u r e a : -  1 .1 6  p er  c e n t
1 s t  h o u r : -  1 .4 0  p er  cen t
2nd h o u r : -  1 .2 5  p er  c en t
N o n -p r o te in  n i t r o g e n : -  17 m gs. per c e n t .
N o te s .
Tendency t o  f i x a t i o n  o f  s p e c i f i c  g r a v ity ;  n o c tu r n a l p o ly u r ia ;  








CASE 2 . FEMALE. AGE 14 .
H is t o r y : -  S w e ll in g  o f  t h e f e c e  o f  10 days* d u ra tio n . Headache 
and so r e  th r o a t  fo r  one day p r e v io u s  t o  a d m iss io n .
C o n d itio n  on A d m issio n :— No oedema. No c a rd ia c  ab n orm ality . 
B lood  p r e ssu r e  m oderate. U rine c o n ta in e d  b lood  and albumen 
w ith  b lo o d  and g r a n u la r  c a s t s  and numerous e p i t h e l i a l  c e l l s .  
D ism issed  "very w e l l ,  " w ith  u r in e  f r e e  from albumen. 
D ia g n o s is : -  A cute n e p h r i t i s .
R e s u lt  o f  T e st-m e a l.
Time Volume 
( c c s . )
S p e c i f ic  
G r a v ity .
S o l id s ,  
(gram m es).
8 a .m . -  10 67 09 1-39
10 -  12 56 16 2 .0 8
12 -  2 101 13 3 .0 6
2 -  4 268 06 3 .7 3
4  -  6 250 09 4 .8 2
6 -  8 130 11 3 .3 3
Day T o ta l  
8 p .m . -  8 a.m .
852
640 09 ___
1 8 .4 1
1 3 .4 9
T o ta l 24 h r s . 1492 3 1 .9 0
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u rea  -  0 .5 0  per c e n t .
1 s t . hour -  1 .5 0  p er  c e n t .
2nd hour -  2 .0 5  p er  c e n t .
N o n -p r o te in  n itr o g e n  -  12 mgs. p er  c e n t .
NOTES.
N o ctu rn a l and t o t a l  p o ly u r ia j  low s p e c i f i c  g r a v ity  o f  
n ig h t  u r in e .
f b O O
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CASE FEMALE. AGE 3 7 .
H is to r y  S w e ll in g  o f  a n k le s  and fa c e  o f  2 months d u ra tion , 
and commencing 3 weeks b e fo r e  con fin em en t. In te r m itte n t  
headache fo r  5 w eek s. Dyspnoea. H is to ry  o f  n e p h r i t i s  7 
y e a r s  b e fo r e .
C o n d itio n  on a d m iss io n : -  Oedema o f  fa c e  and a n k le s . No 
c a r d ia c  a b n o rm a lity . B lood—p r e ssu re  1 2 5 /8 0 . Urine c o n ta in e d  
albumen 4 w ith  g ra n u la r  c a s t s ,  red  b lood  c e l l s ,  and e p i t h e l i a l  
d e b r i s .
D ism issed  "improved", w ith  tr a c e  o f albumen in  u r in e .
D i a g n o s i s Chronic n e p h r i t i s .
R e s u lt  o f  T e st-m e a l.
Time Volume 
( c c s . )
S p e c i f ic  
G r a v ity .
S o lid s  
(gram m es).
8 a .m . -  10 90 18 3 -77
10 -  12 80 20 3 .7 2
12 -  2 105 18 4 .4 0
2 -  4 78 17 3 .0 8
4 -  6 94 17 3 .7 2
6 -  8 114 _ _____13 _ 3 .4 5  ____
Day T o ta l  
8 p .m . -  8 a .m .
561
546 12
2 2 .1 4
1 5 .2 6
T o ta l 24 h r s . 1107 3 7 .4 0
U rea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u rea  -  1 .9  P©r c e n t .
1 s t  hour -  1 .6 7  p er  c e n t .
2nd hour -  1 .8 5  P©*‘ c e n t .
B lood  -  u r e a : -  15 lags, p er  c e n t .  N o n -p ro te in  n itr o g e n
18 mgs. p er  c e n t .
NOTES.
N o ctu rn a l p o ly u r ia ;  low s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  








FEMALE. AGE 2 4 .
H istory^ .- F o llo w in g  in f lu e n z a , s w e l l in g  o f  fa c e  and hands, 
o l i g u r i a ,  and v o m itin g  o f  6 weeks d u ra tio n .
C o n d itio n  on a d m iss io n :— Oedema. No c a r d ia c  ab n orm ality . 
B lo o d -p r e ssu r e  1 7 0 /9 0  (w hich f e l l  l a t t e r l y  to  1 2 0 /8 4 ) .
Fundi norm al. U rine c o n ta in e d  albumen + -f and b lo o d  + w ith  
numerous c a s t s  o f  a l l  v a r i e t i e s .
D ism isse d  **im provedM w ith  s l i g h t  a lb u m in u ria .
D i a g n o s i s C hronic n e p h r i t i s .
R e s u lt  o f  T e st-m e a l.
Time Volume. 
( C cs. )
S p e c i f ic
G ra v ity .
S o l id s ,  
(gram m es)•
8 a .m . — 10 72 13 2 .1 7
10 12 90 15 3 .1 512 2 70 16 2 .6 1
2 4 84 19 3 .7 1
4 6 120 17 4 .7 5
6 8 p.m . _ - 96______ 18 4 .0 2
Day T o ta l 532 2 0 .4 1
8 p.m . - 8 a.m . 580 11 1 5 .8 6
T o ta l 24 h r s . 1112 36^27
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u rea  -  0 .7 7  p er  c e n t .
1 s t  hour -  0 .8 3  p er  c e n t .
2nd hour -  1*33 p e r  c e n t .
B lood  -  u rea  23 mgs. p er  c e n t .  N o n -p ro te in  n itr o g e n
22 mgs. p er  c e n t .
NOTES.
Tendency to  f i x a t i o n  o f  s p e c i f i c  g r a v ity ;  n o c tu r n a l p o ly u r ia ;  







M ale. Age 22 .
H is t o r y : -  S w e ll in g  o f  th e  fa c e  fo r  5 w eeks. P assage  o f  
dark r ed  u r in e  fo r  10 days b e fo r e  a d m iss io n . P a t ie n t  
r e c e iv e d  two " w ettin gs"  7 weeks b e fo r e  ad m iss io n .
C o n d itio n  on A d m issio n :-  No oedema. No c a r d ia c  ab n orm ality . 
B lo o d -p r e ssu r e  norm al. Pundi norm al. U rine c o n ta in e d  
b lo o d  + + and albumen -f + + w ith  g r a n u la r , h y a l in e ,  
e p i t h e l i a l  and b lo o d  c a s t s .
D ism isse d  "much improved" w ith  tr a c e  o f  albumen and 
b lo o d  in  th e  u r in e .
D ia g n o s is : -  A cute n e p h r i t i s .
B e s u lt  o f  T e s t-m e a l.
Tim e. Volum e. 
( c c s )
S p e c i f ic
G ra v ity .
S o l i d s .
( grammes)
8 a.m . — 10 150 12 4 .1 9
10 - 12 122 13 3 .6 9
12 - 2 136 13 4 .1 2
2 - 4 150 13 4 .5 4
4 — 6 95 11 2 .4 3
6 __ 8 p.n . 158 12 4 .4 1
Day T o ta l . 811 2 3 .3 8
8 p .m . - 8 a.m . 510 ______ 1 3 ____ 1 5 .4 5
T o ta l  24 h r s . 1321 3 8 .8 3
U rea C o n ce n tr a tio n  T e s t .
B e fo r e  g iv in g  u rea  : -  1 .2 8  per c e n t .
1 s t  h ou r. : -  1 .2 8  p er  c e n t .
2nd hour : -  1 .4 5  p er  c e n t .
B lo o d -u r e a : -  33 mgs. p er  c e n t .  N o n -p ro te in  n it r o g e n : -  
40 m gs. p er  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v ity ;  n o c tu r n a l p o ly u r ia  and low  
s p e c i f i c  g r a v i t y  o f  n ig h t  u r in e ;  low u rea  c o n c e n tr a t io n .
I O  IO






MALE AGE. 4 1 .
H is t o r y : -  Had thorough  "w etting"  a month "before ad m ission , 
fo l lo w e d  hy  cough and p a in  in  c h e s t .  Headache fo r  2 weeks; 
th e n  s w e l l in g  o f  fa c e  and p a ssa g e  o f  dark r e d  u r in e . Had 
o p e r a t io n  fo r  s to n e  in  b lad d er  5 y e a r s  ago , and was tr e a te d  
f o r  k id n e y  d is e a s e  3 y e a r s  ago.
C o n d itio n  on a d m iss io n : -  Oedema o f  fa c e  and a n k le s . L e ft  
h e a r t  s l i g h t l y  e n la r g e d . B lo o d -p r e ssu r e , 2 1 0 /1 0 0 . Fundi 
showed s l i g h t  a r t e r i o - s c l e r o t i c  ch an ges. U rine co n ta in ed  
b lo o d  + and albumen + + + w ith  b lo o d , g ran u lar  and e p i t h e l i a l  
c a s t s .  Improved g r e a t ly .  U r e te r a l c a lc u lu s  d isco v e re d  on 
X -ray  e x a m in a tio n , and removed a t o p e r a tio n .
D ia g n o s i s : -  C hronic n e p h r i t i s .
B e s u it  o f  T e st-m e a l.
1
! Time [ Volume | S p e c i f ic
-------------  -  1
S o l id s .
1 ( c c s . )
____!......................... ..
} G r a v ity .
J--------------------------
(grammes)
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-  2
-  4
-  6 



















[Day T o ta l  
{8 p.m . -  8 a.m .
1
[T otal 24 h r s .  1364  
I-------------------------------!---------
12
| 2 3 .0 7  
1 7 .6 7
! 4 0 . 7 4 .
U rea C o n c e n tr a tio n  T e s t .
B efore  g iv in g  u r e a : -  
l s t  h o u r : -  
2nd h o u r :-  
B lo o d -u r e a : -  29 mgs per cen t,
0 .8 5  p er  c e n t .
0 .9 2  per c e n t .
1 .1 5  per c e n t .
N o n -p ro te in  n i t r o g e n : -  29 mgs.
(p er  c e n t .
N o te s .
N o c tu rn a l p o ly u r ia ;  low  s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  
low  u r e a  c o n c e n tr a t io n .
C a s e  C-






CASE 1. MALE, AGE 3 7 .
H is t o r y : -  For 6 weeks b e fo r e  ad m ission  he had "weak turns" in  
w h ich  one s id e  o f  h i s  fa c e  became f lu s h e d  and th e  m u scles o f  h i s  
l e g s  tw itc h e d . A lso  p r a e c o r d ia l  p a in , r a d ia t in g  down l e f t  arm. 
C o n d itio n  on a d m iss io n : -  No oedema. No c a r d ia c  a b n o rm a lity . 
B lo o d -p r e s s u r e , 1 3 8 /9 0 . A r te r ie s  th ic k e n e d  and to r tu o u s .
U rin e  had no abnorm al c o n s t i t u e n t s .
D ism issed  "improved" symptoms h avin g  a b a te d .
D ia g n o s is : -  A r t e r io s c l e r o s i s .
R e su lt  o f  T e s t-m e a l.
Time. Volume, 
( c c s . )
S p e c i f ic
G ra v ity .
S o l id s .
(grammes)
8a .m . -  10 64 23 3 .4 2
10 -  12 55 26 3 .3 2
12 -  2 58 26 3 .5 0
2 -  4 54 28 3 .5 2
4 -  6 5b 28 3 .6 5
6 — 8p.m . 46 _ 27 2 .8 9
Day T o ta l 333 2 0 .3 0
8p.m . -  8a.m . 88 27 5 .5 9
T o ta l 24 h r s . . .4 .2 1 _ _______ 2 5 .89
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u r e a : -  1 .3 5  p er  cen t
2nd h o u r :-  1 .0 7  p er  cen t
3rd h o u r :-  1 .2 2  per cen t
B lo o d -u r e a : -  38 mgs. per c e n t .  N o n -p ro te in  n i t r o g e n : -  33 mgs.
p er  c e n t .
N o te s .
Tendency to  f i x a t i o n  a t  h ig h  l e v e l ;  low  w ater e x c r e t io n ;  
low  u rea  c o n c e n tr a t io n .
/OlO








CASE 8.. MALE. AGB, 5 3 .
H is t o r y : -  Vague s to r y  o f  h ead ach es f o r  7 weeks b e fo r e  
a d m iss io n .
C o n d itio n  on a d m is s io n : -  Confused and e m o tio n a l. Ho oedema. 
Ho c a r d ia c  a b n o r m a lity . B lo o d -p r e s su r e , 2 1 0 /1 1 0 . U rine  
had a d e p o s it  o f  u r a t e s .
D ism issed  "improved" b u t d ie d  o f  c e r e b r a l haemorrhage a y ea r  
a fte r w a r d s .
D i a g n o s i s A r t e r io s c l e r o s i s .
R e su lt  o f  T e s t-m e a l.
Time Volume 
( c •cm s. )
S p e c i f i c .
g r a v i t y .
S o l id s .
( grammes)
8 a .m . -  10 56 22 2 .8 7
10 -  12 66 18 2 .7 6
12 -  2 67 18 2 .8 0
2 -  4 74 24 4 .1 3
4 -  6 70 23 3 .7 5
6 -  8 p.m . 84 22 4 .3 0
Day T o ta l 417 2 0 .6 1
8 p.m . -  8 a .m . 96 22 4 .9 1
T o ta l 24 hours 513 2 5 .5 2
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  1 .9 5  per c e n t .
1 s t  Hour : -  1 .7 3  p er  c e n t .
2nd hour : -  1 .3 9  per c e n t .
B lood  U r e a :-  45 m gs. p er  c e n t .  N o u -p ro te in  n i t r o g e n : -
34 mgs. p er  c e n t .
NOTES.
Tendency to  f i x a t i o n  o f  s p e c i f i c  g r a v ity  a t  h ig h  l e v e l ;  low  











C ase 9 . M ale . Age ^ 9 .
H is t o r y : -  D yspnoea fo r  34" w eeks p r e v io u s  to  a d m iss io n .
P a in  in  th e  l o i n s ,  s e v e r e  headache and s w e l l in g  o f  f e e t ,  
l e g s  and f a c e  fo r  10 d a y s .
C o n d itio n  on a d m iss io n :— No oedema. No c a r d ia c  a b n o rm a lity . 
U rin e  c o n ta in e d  albumen -  and few  h y a lo -g r a n u la r  c a s t s .  
D ism isse d  "much improved" w ith  u r in e  f r e e  o f  albumen. 
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
T im e. Volum e. 
^ c c s )
S p e c i f ic
G rav ity
S o l id s .
£grammes2
8 a.m . - 10 80 23 4 .2 8
10 - 12 100 20 4 .6 6
12 - 2 96 20 4 .4 7
2 - 4 119 17 4 .7 1
4 - 6 115 18 4 .8 2
6 — 8 p^ m 80 22 4 .1 0
Day T o ta l 590 2 7 .0 4
8 p • B • 1 00 a .m .
oCO 20 1 7 .7 1
T o ta l  24 h r s . 970 4 4 .7 5 -
U rea C o n ce n tr a tio n  T e s t .
B e fo r e  g iv in g  u r e a : -  2 .2 4  p er  c e n t .
1s t  hour : -  2 .6 2  p er  c e n t .
2nd hour : -  2 .6 8  p er  c e n t .
B lo o d -a r e a : -  36 mgs p er  c e n t .  N o n -p ro te in  n i t r o g e n : -  
32 m gs. p er  c e n t .
N o te s .







CASE 1 0 .
ytr.
FEMALE. AGE 3 7 .
H i s t o r y C o u g h ,  p a in s  in  th e  back , dyspnoea, and s w e l l in g  
o f  fa c e  and f e e t  fo r  2 weeks p r e v io u s  to  a d m iss io n . No 
p r e v io u s  h i s t o r y  o f  n e p h r i t i s .
C o n d itio n  on a d m is s io n : -  Oedema o f  fa c e  and l e g s .  No c a r d ia c  
a b n o rm a lity . N e u r o - r e t in i t i s  in  b o th  e y e s . U rine c o n ta in e d  
t r a c e  o f  albumen but no b lo o d . On su b seq u en t o c c a s io n s  b lood  
app eared  in  u r in e , and th e  albumen in c r e a se d  g r e a t ly  ( t o  10 
p a r t s ) .
D ism isse d  "unim proved11. P a t ie n t  d ie d  soon  a f t e r  d is m is s a l .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time Volume 
( c c s . )
S p e c i f ic
G ra v ity .
S o l id s  
(gram m es.)
8 a .m . - 10 188 10 4 .3 8
10 12 — —
12 2 150 12 4 .6 9
2 4 14 — —
4 6 164 12 4 .5 8
6 8 p.m . 154 12 4 .3 0
Day T o ta l 670 1 7 .9 5
8 p .m . - 8 a .m . 322 13 9 .7 5
T o ta l  24 h r s . 99 2 2 7 .7 0
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u rea  0 .9 0  p e r  c e n t ,
1 s t  hour 0 .7 0  p e r  c e n t ,
2nd hour 0 ,6 0  p er  c e n t ,
B lo o d -u re a  184 mgs. p er  c e n t .  N o n -p ro te in  n itr o g e n
120 mgs. p er  c e n t .
NOTES.
F ix a t io n  o f  s p e c i f i c  g r a v ity ;  low s p e c i f i c  g r a v ity  o f  n ig h t  
u r in e ;  low  u rea  c o n c e n tr a t io n ;  h ig h  b lo o d  u r e a .
1 0 7 0
2  £yh*<f






CASE 1 1 . MALE. AGE 5 3 .
H is t o r y : -  S w e ll in g  o f  fa c e  and hands w ith  dyspnoea on 
e x e r t io n ,  o f  5 days d u r a tio n . Ho p a in  or freq u en cy  o f  
m ic t u r i t io n .  Had an a t t a c k  o f  n e p h r i t i s  5 y e ar s  b efore*  
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e .  No c a r d ia c  
a b n o rm a lity . Emphysema o f  lu n g s . U rine c o n ta in e d  b lo o d  4+ 
and albumen +4 .
D ism issed  "Well" w ith  u r in e  f r e e  from b lood  and albumen 
D ia g n o s is : -  A cute N ep h rit i s .
R e s u lt  o f  T e s t-m e a l.
*Time Volume, 
( c c s . )
S p e c i f i c  
G r a v ity .
S o l id s .
(grammes)
8 a .m . -  10 54 22 2 .7 6
10 -  12 75 3 .3 1
12 -  2 54 26 3 .2 7
2 -  4 72 21 3 .5 2
4  -  6 97 22 4 .9 7
6 -  8 p.m . 107 21 __ _ 5 .2 3
Day T o ta l  
8 p .m . -  8 a .m .
459
426 21
2 3 .0 6
2 0 .8 4
T o ta l 24 h r s . 885 4 3 .9 0
U rea C o n cen tra tio n  T e s t *
B efo re  g iv in g  u r e a :— 1 .8 5  Pe r  cen t*
1 s t  h o u r :-  1*91 P®r  c e n t .
2nd h o u r :-  2 .1 3  p er  c e n t .
B lo o d -u r e a : -  72 mgs. p er  c e n t .  N o n -p ro te in  n i t r o g e n : -  
63 mgs. p er  c e n t .
NOTES.




t tC C .
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CASE 12.. MALE. AGE 5 1 .
H is t o r y :— S w e ll in g  o f  l e g s  and abdomen o f  6 weeks d u r a tio n .  
Ho o l i g u r i a ,  headache or o th e r  symptoms. Had a c u te  n e p h r i t i s  
12 y e a r s  b e fo r e  , when on war s e r v ic e .
C o n d itio n  on a d m is s io n : -  Oedema o f  l e g s  and a s c i t e s .  Heart 
sounds s o f t *  B lo o d -p r e s su r e , 1 6 0 /1 1 0 . U rine co n ta in ed  b lood  
and albumen + + w ith  b lo o d , e p i t h e l i a l  and g ra n u la r  c a s t s .  
D ism issed  "improved" w ith  t r a c e  o f  albumen and b lood  in  u r in e .  
D ia g n o s is : -  A cute e x a c e r b a tio n  o f  c h ro n ic  n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time* Volume, 
( c c s . )
S p e c i f ic
G r a v ity .
S o l id s .
(grammes)
8a .m . -  10 44 19 1 .9 4
10 -  12 85 19 3 .7 6
12 -  2 56 23 2 .9 9
2 -  4 28 24 1 .5 6
4 -  6 72 19 3 .1 81 00 • & • 100 ________  19 _____ 4 .4 3
Day T o ta l 385 1 7 .8 6
8p.m . -  8a.m . 730 17 2 8 .9 2
T o ta l 24 h r s . 1115 4 6 .7 8
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  0 .5 0  per cen t
1 s t  h o u r :-  1 .1 5  p er  c e n t
2nd h o u r :-  1 .1 0  per c e n t
B lo o d -u r e a : -  46 m gs. per c e n t .  N on protein  n i t r o g e n : -  29 m gs. 
p er  c e n t .
H o te s .





CASE 13• MALE. AGE, 2 4 .
H is t o r y : -  Oedema o f  l e g s  and a s c i t e s  began th r e e  months 
b e fo r e  a d m iss io n . Was ad m itted  to  a n o th er  h o s p i t a l  where 
h e was t r e a te d  f o r  2 m onths. Had o l ig u r i a ,  fr e q u e n t  
h ead ach es and a n o r e x ia .
C o n d itio n  on a d m is s io n : -  Com plete a n a sa r c a . No c a r d ia c  
a b n o r m a lity . B lo o d -p r e ssu r e  norm al. U rine c o n ta in e d  b lood  
and albumen + *f w ith  b lood  c e l l s ,  e p i t h e l i a l  d e b r is  and 
g r a n u la r  c a s t s .
D ism issed  " s l i g h t l y  im proved", a f t e r  lo n g  p e r io d  in  h o s p i t a l .  
He was s t i l l  v ery  oedem atous and had a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time Volume 
( c . cm s. )
S p e c i f i c
g r a v i t y .
S o l i d s .
( grammes)
8 a .m . - 10 70 17 2 .7 7
10 12 62 17 2 .4 5
12 2 80 17 3 .1 7
2 4 92 18 3 .8 5
4 6 40 20 1 .8 6
6 8 p.m . 68 20 3 .1 6
Day T o ta l 412 1 7 .2 6
8 p.m . - 8 a .m . 603 17 2 3 .8 8
T o ta l 24 h o u rs . 1015 4 1 .1 4
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  0 .9 9  p er  c e n t .
1 s t  h o u r :-  0 .8 5  p er  c e n t .
2nd h o u r :-  0 .9 7  p er  c e n t .
B lo o d -u rea  : -  51 mgs. per c e n t .  N o n -p r o te in  n itr o g e n  : -
37 mgs. p er  c e n t .
NOTES.
F ix a t io n  o f  s p e c i f i c  g r a v ity  a t  h ig h  l e v e l ;  n o c tu r n a l  
p o ly u r ia ;  low  urea  c o n c e n tr a t io n ;  h ig h  b lood  u r e a .





"Sol i d S .
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CASE 13A . ( r e p e a t )
T h is p a t ie n t  was in v e s t ig a t e d  a g a in , 3 months l a t e r .  He was 
s t i l l  oedem atous and h i s  u r in e  c o n ta in e d  b oth  b lood  and 
album en, th e  l a t t e r  in  abundance.
R e su lt  o f  T e s t-m e a l.
Time. Volume, 
( c c s . )
S p e c i f ic
G r a v ity .
S o l id s .
(grammes)
8 a .m . -  10 6o 20 2 .8 0
10 -  12 64 22 3 .2 8
12 -  2 82 20 3 .8 2
2 -  4 90 20 4 .1 9
4 -  b 131 20 6 .1 0
6 -  8p.m . 138 22 ____  7 .0 7
Day T o ta l 565 2 7 .2 6
8p.m . — 8a.m . 544 1 8 2 2 .8 1
T o ta l  24 h rs 1ASSL. 5 0 .0 7
Urea C o n ce n tr a t io n  T e s t .
B efo re  g iv in g  u r e a : -  1 .6 6  p er  c e n t
1 s t  h o u r : -  1 .4 4  p er  c e n t
2nd h o u r :-  1 .8 3  p er  c e n t
B lo o d -u r e a : -  33 m gs. p er  c e n t .  N o n -p r o te in  n itr o g e n  35 mgs. 
p e r  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v ity  a t  h ig h  l e v e l ;  n o c tu r n a l p o ly u r ia ;  







C ase 1 4 .
fo-
M ale . Age 4 9 .
H is t o r y : -  S u ffe r e d  from w eakness and p a in s  in  r ig h t  s id e  
o f  c h e s t  f o r  6 d a y s , w ith  had cough and s p i t  f o r  l a s t  2 
d a y s . Had asthm a s in c e  a y o u th . Had had a t ta c k  o f  n e p h r i t i s  
a y ea r  b e f o r e ,  when he was in  hed fo r  10 w eek s.
C o n d it io n  on a d m iss io n : -  No oedema. C o n so lid a t io n  o f  upper  
lo h e  o f  r ig h t  lu n g . H eart d is p la c e d  to  r i g h t .  B low ing  
s y s t o l i c  murmur. U rin e  c o n ta in e d  albumen + + + hu t no b lo o d .  
H ied 4 w eeks a f t e r  a d m iss io n .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e s u lt  o f  T e s t -m e a l .
T im e. Volume 
^ c c s . )
S p e c i f ic
G ra v ity .
S o l i d s .
£Grammes)
8 a .m . - 10 180 15 6 .2 9
10 12 133 15 4 .6 4
12 2 152 17 6 .0 2
2 4 160 18 6 .7 1
4 6 158 18 6 .6 1
6 8 p.m . 155 18 6 .4 9
Day T o t a l . 918 3 6 .7 6
8 p .m . -8  a •m. 210 20 9 .7 9
T o ta l  24 h r s . 1128 4 6 .5 5
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u r e a : -  0 .8 3  p er  c e n t .
1s t  h o u r : -  0 .8 7  p er  c e n t .
2nd h o u r : -  0 .9 7  p er  c e n t .
B lo o d -u r e a : -  184 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -
138 m gs. p e r  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y  a t  f a i r l y  h ig h  l e v e l ;  low  u r e a  
c o n c e n tr a t io n ;  h ig h  b lo o d  u r e a .
7o
i  C
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CASE _15. FEMALE, AGE 52.
H is t o r y : -  W eakness, dyspnoea and l o s s  o f  w eigh t fo r  2 years  
p r e v io u s  to  a d m iss io n . Dim ness o f  v i s io n  fo r  5 months#
C o n d itio n  on a d m iss io n : -  Ho oedema# H eart en la rg ed  t o  r ig h t  
and l e f t .  B lo o d -p r e ssu r e , 2 1 0 /1 4 0 . Fundi showed g r o ss  
d e g e n e r a t iv e  changes# V isu a l a c u ity  much im paired# U rine  
c o n ta in e d  tr a c e  o f  b lood  and albumen + + w ith  b lood  c a s ts#  
D ism issed  "much improved" but has s in c e  d ie d .
D ia g n o s is : -  C hronic n e p h r it is #
R e su lt  o f  T e s t-m e a l.
Time V o lu m e ,  
( c c s # )
S p e c i f ic
G ra v ity .
S o l id s .
(grammes)
tia.m . -  10 e>3 10 1 .4 7
10 -  12 83 10 1 .9 3
12 -  2 114 10 3 .3 5
2 -  4 85 10 l .§ 8
4 -  6 104 11 2 .6 6
6 — 8p.m . 157 11 4 .0 2
Day T o ta l 606 1 5 .4 1
8p.m . -  8a.m . 733 11 1 8 .7 8
T o ta l 24 h r s . 1339 3 4 .1 9
U rea C o n cen tra tio n  T e s t#
B efo re  g iv in g  u r e a : -  0 .7 1  per cen t
1 s t  h o tir :-  0 .8 7  per cen t
2nd h ou r:— 0 .6 1  per cen t
N o n -p ro te in  n i t r o g e n : -  83 mgs. p er  c e n t .
N o te s#
F ix a t io n  o f  s p e c i f i c  g r a v ity ;  n o c tu r n a l p o ly u r ia ;  low  s p e c i f i c  
g r a v i t y  o f  n ig h t  u r in e ;  low  urea  c o n c e n tr a t io n ;  h ig h  non­
p r o t e in  n it r o g e n .
j o t o
t o o  o
3oo






V o l  U  » i C -
Sf.
CASE 1 6 .  MALE, AGE 2 0 ,
H is t o r y : -  A tta c k s  o f  h ead ach e , p a in  ;tn back , and s w e l l in g  o f  
f e e t  fo r  8 months p r e v io u s  to  a d m iss io n . A lso  freq u en cy  o f  
m ic t u r i t io n  and d a r k -c o lo u r ed  u r in e .
C o n d itio n  on a d m is s io n : -  Ho oedema. No c a r d ia c  a b n o rm a lity . 
Fundi norm al.
U rin e  c o n ta in e d  albumen ■+ and b lood  *f.
D ism issed  "much improved" w ith  u r in e  f r e e  o f  album en. 
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time Volume, 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s .
(grammes)
8a .m . -  10 5& 23 3 .1 0
10 -  12 200 10 4 .6 6
12 -  2 118 16 4 .4 0
2 -  4 298 07 4 . 8 b
4 -  6 100 20 4 .6 6
6 -  8p.m . 165 09 3 .4 5
Day T o ta l  
8p.m . — 8 a .m .
T o ta l  24 h r s .
959
229 25
2 5 .1 3
1 3 .3 4
1168 3 8 .4 7
P a t ie n t  l e f t  h o s p i t a l  b e fo r e  any fu r th e r  in v e s t ig a t io n  c o u ld  
be c a r r ie d  o u t .
H o te s .






CASE 17 MALE. AGE 2 9 .
H is t o r y : -  S w e llin g  o f  f a c e ,  f e e t  and l e g s  o f  one w eek’ s d u r a t io n ,  
p reced ed  by so r e  th r o a t ,  headache, and g e n e r a l p a in s .
C o n d itio n  on a d m is s io n : -  Ho oedema or a s c i t e s .  Ho c a r d ia c  
a b n o r m a lity . S l ig h t  b lu r r in g  o f  o c u la r  d i s c s .  U rine co n ta in e d  
few  pus c e l l s ,  but no album en, b lood  or c a s t s .  B lood—p r e ssu re  
1 4 0 /8 0 .  U rine rem ained a lb u m en -fr ee f d u rin g  h i s  s ta y  in  h o s p i t a l .  
D ism issed  "much im proved". D ia g n o s is : -  A cute f o c a l  n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time • Volume. 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s .
(grammes)
8a .m . — 10 50 21 2 .4 5
10 -  12 79 19 3 .4 9
12 -  2 116 14 3 .7 8
2 -  4 — — —
4 -  6 56 21 2 .7 3
6 -  8p.m . 90 22 4 .6 1
Day T o ta l 391 1 7 .0 6
8p .m . — 8a .m . 445 20 ________  2 0 .7 3
T o ta l 24 h r s . 836 3 7 .7 9
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  1 .0 0  per c e n t
1 s t  h o u r :-  1 .6 0  p er  c en t
2nd h o u r :-  1 .9 0  p er  c e n t
3rd h o u r :-  2 .0 0  per c en t
B lo o d -u r e a : -  25 mgs. per c e n t .  N o n -p ro te in  n i t r o g e n : -  25 mgs. 
p er  c e n t .
N o te s .










CASE 1 8 .  MALE. AGE. 2 7 .
H is t o r y : -  P a t ie n t  was in  h o s p i t a l  on p r e v io u s  o c c a s io n  
f o r  2 months and was d ism is se d  3 months ago w ith  s l i g h t  
a lb u m in u r ia . For 10 days p r e v io u s  to  secon d  a d m iss io n  he had  
p a in  in  th e  b ack , s w e l l in g  o f  l e g s  body and f a c e ,  and 
o l ig u r i a .
C o n d itio n  on a d m iss io n : -  S em i-com atose . Marked Oedema.
Ho c a r d ia c  a b n o rm a lity . B io o d -p r e ssu r e , 1 6 2 /9 8 . Fundi 
n orm al. U rine c o n ta in e d  albumen + + + and b lo o d  + . Only 
one t u b e - c a s t  was s e e n .
D ism isse d  "im proved", w ith  no oedema and s l i g h t  a lb u m in u r ia . 
D ia g n o s is : -  C hronic n e p h r i t i s .




( c c s . )
S p e c i f ic
G ra v ity .
S o l id s ,  
(gram m es.)
8 a . m. - 10 98 23 5 .2 4
10 — 12 156 18 6 .5 4
12 — 2 160 18 6 .7 0
2 — 4 14? 20 6 .8 5
4 — 6 198 6 .9 1
6 - 8p.m .1 5 1 16 5 .6 3
Day T o ta l 910 3 7 .8 7
8 p . m. - 8 a .a .6 8 0 17_____ 2 6 .9 3
T o ta l 24 h r s . 1590 6 4 .8 0
U rea C o n c e n tr a tio n  T e s t .
B efo re  g iv in g  u r e a : -  0 .9 7  c e n t .
1 s t  h o u r : -  1 .1 5  Pe r  c e n t .
2nd h o u r : -  1 .1 3  Pe r  c e n t .
B lo o d -u r e a : -  37 mgs. per c e n t .  N o n -p r o te in  n i t r o g e n : -  40mgs p er
( c e n t ,
N o te s .
N o c tu r n a l and t o t a l  p o ly u r ia ;  low  u r e a  c o n c e n tr a t io n .
f5 o o
c - c .
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CASE 1 9 .
flr.
FEMALE. ACE, 2 0 .
H is t o r y : -  I n te r m it te n t  s w e l l in g  o f  f a c e ,  hands and f e e t ,  
o f  13 months* d u r a t io n . She was in  h o s p i t a l  8 months ago  
w ith  same c o m p la in t.
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e .  B lo o d -p r e ssu r e  
m od erate . C ardiac sounds lou d  and hooming in  c h a r a c te r .
U rin e  c o n ta in e d  albumen and b lo o d .
D ism issed  "improved" w ith  tr a c e  o f  b lood  and albumen in  u r in e .  
D i a g n o s i s C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time. Volume.
( c . cm s.)
S p e c i f ic
g r a v i t y .
S o l id s ,  
(gram m es.)
8 a .m . -  10 76 16 2 .8 3
10 -  12 90 15 3 .1 4
12 -  2 84 14 2 .7 4
2 -  6 90 16 3 .3 6
4 -  6 92 14 3 .0 0
6 -  8 p.m 84 17 3 .3 2
Day T o ta l 516 1 8 .3 9
8 p .m . -  8 a .m . 382 17 1 5 .1 3
T o ta l 24 h o u rs . 898 3 3 .5 2
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  1 .2 6  p er  c e n t .
1 s t  hour 1 .3 7  p er  c e n t .
2nd hour 1 .5 6  p er  c e n t .
B lo o d -u r e a : -  21 mgs. p er  c e n t .  N o n -p r o te in  n itr o g e n  : -
27 mgs. p er  c e n t .
NOTES.
F ix a t io n  o f  volum es and s p e c i f i c  g r a v ity ;  low  urea  
c o n c e n tr a t io n ;  no o th e r  a b n o r m a lit ie s .
/5* oo




C a se  2 0 .
77
F e m a le . A ge 5 2 .
H is t o r y : -  For 10 w eeks p r e v io u s  to  a d m iss io n , sh e  s u f f e r e d  
from  v e r t ig o ,  headache and l a s s i t u d e .  She l o s t  2 s to n e s  
in  w e ig h t .
C o n d itio n  on a d m iss io n : -  No oedema. L e ft  h e a r t  h y p er tro p h ie d  
and 2nd a o r t ic  sound a c c e n tu a te d . B lo o d -p r e ssu r e  260/1^ 8  
U rin e  c o n ta in e d  no albumen or b lo o d .
D ism isse d  " s l i g h t l y  improved" w ith  b lo o d -p r e ssu r e  un redu ced , 
(b u t d ie d  a t  home a month a fte r w a r d s ) .
D ia g n o s is : -  H y p e r p ie s is .
R e s u lt  o f  T e s t-m e a l.
Time Volume 
( c c s . j
S p e c i f i c .
G ra v ity .
S o l i d s . 
^Grammes)
8 a .m . -  10 58 20 2 .7 0
10 -  12 103 18 4 .3 2
12 -  2 92 19 4 .0 7
2 -  4 140 18 5 .8 7
4 -  6 133 16 4 .9 6
6 -  8 p .i i218 16 8 .1 2
Day T o ta l 744 3 0 .0 4
8 . p .m .-8  a.m . 186 23 9 .9 6
T o ta l 24 h r s . 930 4 0 .0 0
U rea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u r e a : -  2 .2 1  p er  c e n t .
1 s t  h o u r :-  2 .7 2  p er  c e n t .
2nd h o u r : -  2 .7 1  per c e n t .
B lood  u r e a : -  24 m gs. per c e n t .  N o n -p r o te in  n i t r o g e n : -  
J1 m gs. p e r  c e n t .
N o te s .
No a b n o r m a lit ie s  w h a tso e v er .




I OZ o o
c-c
/K
5 < j  I i
CASE 21* MALE* aG-E 15  ♦
H is t o r y : -  R ig o r , freq u en cy  and p a in  on m ic tu r i t io n  11 days 
p r e v io u s  to  a d m iss io n . Frequency and p a in  c o n tin u e d . Headache 
f o r  3 d a y s . D ark -co lou red  u r in e .  No oedema.
C o n d itio n  on a d m iss io n ;— R igh t k id n ey  en la rg ed  and te n d e r . No 
c a r d ia c  a b n o r m a lity . Fundi norm al. B lo o d -p r e ssu r e  1 3 0 /6 0 . U rine  
c o n ta in e d  tr a c e  o f  albumen and many pus c e l l s ,  but no b lood  
or c a s t s .
D ism issed  "w ell"  w ith  u r in e  f r e e  from pus and album en. 
D ia g n o s is : -  P y e l i t i s .
R e su lt  o f  T e s t—m eal.
Tim e. Volume* 
( c c s . )
S p e c i f ic
G r a v ity .
S o l id s .
(grammes)
8a.m . -  10 88 21 4 .3 0
10 -  12 82 20 3 .8 2
12 -  2 68 23 3 .6 3
2 -  4 125 22 6 .4 1
4 — 6 74 22 3 .7 9
6 -  8p.m . 90 20 4 .1 9
Day T o ta l 527 2 6 .1 4
8p.m . — 8a .m . 402 21 1 9 .6 7
T o ta l 24 h r s . .3 2 a ________ 4 5 .8 1
Urea C o n cen tra tio n  J e s t .
1 s t  h o u r :-  1 .0 3  p er  cen t
2nd h o u r :-  1*74 per cen t
3 r d .h o u r :-  1 .9 4  per cen t
B lo o d -u r e a : -  37 m gs. p er  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v ity  a t  a h ig h  l e v e l ;  u rea  
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CASE 22. MALE, AGE* 53.
H is t o r y : -  S w e ll in g  o f  abdomen, fa c e  and f e e t  o f  6 weeks* 
d u r a t io n , f o l lo w in g  in f lu e n z a l  a t t a c k .  A lso  h ead ach e , 
dyspnoea and freq u en cy  o f  m ic t u r i t io n .
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e ,  H eart en la rg ed  
to  l e f t .  V .S . murmur a t  apex and b a s e . Fundi norm al. 
B lo o d -p r e s su r e , 1 4 5 /8 0 . U rine c o n ta in ed  albumen + , 
t r a c e  o f  b lo o d  and p u s , w ith  g ra n u la r  and b lood  c a s t s .  
D ism issed  "much im proved" w ith  a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t -m e a l.
Time Volume 
( c c s . )
S p e c i f i c  
G r a v ity .
S o l i d s ,  
(grammes)
8 a .m. -1 0 86 16 3 .2 0
10 -1 2 135 14 4 .3 9
12 -  2 100 16 3 .7 3
2 -  4 140 15 4 .8 9
4 -  6 118 16 4 .4 0
8 -  8 p.m ► 122 16 4 .5 3
Day T o ta l 701 2 5 .1 6
8 p .m . -  8 a.m > 8 8 0 15 2 3 .7 6
T o ta l 24 h r s .
H30H 4 8 .9 2
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  O.96  per c e n t .
1 s t  h o u r : -  1 .2 2  p er  c e n t .
2nd h o u r :-  1 .1 5  per c e n t .
3rd h o u r : -  1 .2 0  per c e n t .
B lo o d -u r e a : -  51m gs. per c e n t .  N o n -p r o te in  n i t r o g e n : -  53m gs. per
( c e n t ,
N o t e s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o o tu rn a l p o ly u r ia  and low  
s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  low urea  c o n c e n tr a t io n ;  
h ig h  b lood  u r e a •







CASE 2 3 . PEMALE. AGE 5 2 .
H is t o r y : - .  Headache and s w e l l in g  o f  f e e t  f o r  3 m onths b e fo r e  
a d m iss io n .  C on vu lsion s and coma on day o f  a d m iss io n .
C o n d it io n  on a d m is s io n : -  C om atose, Oedema o f  a n k le s .  2nd 
a o r t i c  sound a c c e n tu a te d . B lo o d -p r e s s u r e , 2 3 0 /1 5 5 - N e u r o r e t in i t i s  
o f  l e f t  fu n d u s. U rin e  c o n ta in e d  tr a c e  o f  album en, no b lo o d , and 
a  few  g ra n u la r  c a s t s .
D ism issed  "im proved1* w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t -m e a l*
Tim e. Volume, 
( c c s . )
S p e c i f ic
G r a v ity .
S o l id s .
(grammes)
8a .m . -  10 22 12 O .b l
10 -  12 39 12 1 .0 8
12 -  2 28 lb 1 .0 4
2 -  4 52 14 l .b g
4 -  b 60 15 2 .0 9
6 — 8p.m . 59 15 ______ 2 .0 5
Day T o ta l 260 8 .5 6
8p.m . -  8a .m . 95 21 4 .6 4
T o ta l 24 h r s . - 355 1 3 .2 0
Urea C o n ce n tr a tio n  T e s t .
B efore  g iv in g  u r e a : -  1 .9  p er  cen t
1 s t  h o u r :-  2 .3 9  p er  c e n t
2nd h o u r : -  2 .8 5  p e r  c e n t
B lo o d -u r e a : -  41 m gs. per c e n t .  N o n -p r o te in  n i t r o g e n : -  36 m gs.
p er  c e n t .
N o te s . .







S o l i d s
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CASE 2 4 * MALE. AGE, 5 8 .
H is t o r y : -  P a t ie n t  was t r e a te d  in  a n o th er  h o s p i t a l  2 y e a r s  
a g o , on accou nt o f  b lood  i n  u r in e  and g e n e r a l is e d  oedema. 
S in c e  th en  he had rem ained oedem atous and s u b je c t  to  
h ea d a ch es . A dm itted on accou n t o f  s e v e r e  e p i s t a x i s .
C o n d itio n  on a d m is s io n : -  E x sa n g u in a ted . No oedema. H eart 
e n la rg e d  to  l e f t .  U rine c o n ta in e d  abundant b lood  and 
album en, w ith  g r a n u la r , h y a lin e  and f a t t y  c a s t s .
D ism issed  "im provedn w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Tim e. Volume.
( c . cm s. )
S p e c i f i c
G r a v ity .
S o l i d s • 
(grammes)
8 a .m . -  10 286 11 7 .3 2
10 -  12 70 10 1 .6 3
12 -  2 164 10 3 .8 2
2 -  4 130 10 3 .0 3
4 -  6 153 10 3 .1 0
6 -  8 p .m . 194 10 4 .5 2
Day T o ta l 977 2 3 .4 2
8 p.m . -  8 a .m . 602 11 1 5 .3 3
T o ta l 24 h o u rs . 1579 3 8 .7 5
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  1 .2 5  p er  c e n t .
1 s t  hour : -  1 .5  p er  c e n t .
2nd hour : -  1 .3 6  p er  c e n t .
3rd hour : -  1 .4 0  p er  c e n t .
B lood —u r e a : -  171 mgs. per c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  p o ly u r ia ;  
low  s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  low  u rea  c o n c e n tr a t io n ;  














CASE 2 5 . MALE. AGE 5 9 .
H is t o r y : -  C h i l l ,  headache and s w e l l in g  o f  l e g s  7 months b e fo r e  
a d m iss io n . T h is c le a r e d  up but recu rred  a g a in  3 m onths l a t e r  
and p e r s i s t e d .
C o n d itio n  on a d m iss io n :— G eneral a n a sa r c a . B lood—p r e s s u r e ,  
1 4 0 /8 5 . No c a r d ia c  a b n o rm a lity . U rine c o n ta in e d  albumen f  + t  
and b lood  + . The l a t t e r  d isa p p ea red  in  2 d a y s .
D ism issed  "improved" w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time. Volume, 
( c c s . )
S p e c i f ic  
G r a v ity »
S o l i d s .
(grammes)
8a.m . — 10 51 13 1 .5 4
10 -  12 75 15 2 .6 1
12 -  2 238 12 § .6 5
2 -  4 45 19 1 -9 9
4 -  6 100 19 4 .4 3
6 — 8p.m« 54 18 2 .2 6
Day T o ta l 563 1 9 .4 8
8p.m . — 8a .m . 712 13 2 1 .5 6
T o ta l 24 h r s . 1275 4 1 .0 4
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  O.9 6  p er  c e n t
1 s t  h o u r :-  1 .5 7  per c e n t
2nd h ou r:— 1 .6 6  per c e n t
B lo o d -u r e a : -  29 mgs. per c e n t .  N o n -p r o te in  n i t r o g e n : -
29m gs. per c e n t .
N o te s .
N o ctu rn a l p o ly u r ia ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  u r in e ;  







CASE 26 FEMALE. AGE. 5 0 .
H is t o r y : -  Dyspnoea and s w e l l in g  o f  f e e t  and f a c e  f o r  
2 y e a r s ,  fo l lo w in g  o p e r a t io n  f o r  p e r i t o n i t i s .  C o n d itio n  
g r a d u a lly  became w o rse .
C o n d itio n  on admission:- Oedema o f  l e g s  and f a c e .  H eart  
e n la r g e d  to  l e f t  and 2nd a o r t ic  sound a c c e n tu a te d . B lo o d -  
p r e s s u r e , 1 3 0 /8 0 . U rine c o n ta in e d  f a i n t  tr a o e  o f  album en, 
b u t no b lo o d .
D ism issed  "im proved1*, w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  C hronic n e p h r i t i s .
R e s u lt  o f  T e s t -m e a l.
Time. Volume 
( c c s . )
S p e c i f ic
G r a v ity .
S o l id s
(grammes)
8 a.m . 10 63 11 1 .6 1
10 12 84 10 1 .9 6
12 2 85 10 1 .9 8
2 4 141 10 3 .2 9
4 6 92 10 2 .1 4
6 - 8 p . ml23 09 2 .5 8
Day T o ta l 588 1 3 .5 6
8 p.m . - 8 a.m . 425 10 9 .9 0
T o ta l 24 h r  s . 1013 2 3 . 4 6 .
U rea C o n ce n tr a tio n  T e s t .
B efore  g iv in g  u r e a : -  0 .9 3  p er  c e n t .
1s t  h o u r l” I .3 9  per c e n t .
2nd h o u r : -  I .5 0  p er  c e n t .
B lo o d -u r e a :-  27 mgs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  29m gs.
(p e r  c e n t
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  low  s p e c i f i c  g r a v i t y  o f  n ig h t  
u r in e ;  low  u r e a  c o n c e n tr a t io n .
Cct.se zG
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CASE 2 7 . MALE* AGE, 2 7 .
H is t o r y :— S w e ll in g  o f  f e e t ,  a n k le s  and fa c e  o f  o n ly  10 
days d u r a tio n  b e fo r e  a d m iss io n .
C on d ition  on a d m is s io n :— Oedema o f  fa c e  and a n k le s .  H eart 
s l i g h t l y  en la rg ed  to  l e f t .  B lo o d -p r e s su r e , 1 6 0 /8 0 . U rin e  
c o n ta in ed  albumen -  •  and b lood  4- -4. D ism issed  "much
im proved", w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  A cute n e p h r i t i s .
R e s u lt  o f  T e s t -m e a l.
Tim e. Tolume • 
( c c . )
S p e c i f i c  
G r a v ity .
S o l i d s .
(grammes)
8 a .m . -  10 145 11 3 .7 1
10 -  12 146 11 3 .6 9
12 -  2 130 12 3 .6 3
2 -  4 138 12 3 .8 5
4 -  6 128 12 3 .5 7
6 -  8 p.m ,160 08 3 .0 0
Day T o ta l 848 2 1 .4 5
8 p .m . -  8 a.m .820 08 1 1 .5 6
T o ta l 24 h r s . 1468 3 3 .0 1
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  0 .9 1  per c e n t .
1 s t  h o u r :-  1 .6 3  per c e n t .
2nd h o u r : -  1 .8 5  per c e n t .
B lo o d -u r e a : -  34 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  39 m gs.
( c
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  p o ly u r ia ;  
low s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  urea c o n c e n tr a t io n  
r a th e r  lo w .
e  c
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CASE 2 8 . MALE. AGE, 1 8 .
History:- Haematuria and headache for a week before 
admission. Was treated in hospital for similar condition 
for three months, and was discharged 6 months before second 
admission. His first period of treatment was characterised 
by intermittent haematuria.
Condition on admission:— No oedema. No cardiac abnormality. 
Fundi normal. Blood-pressure moderate. Urine contained 
albumen and blood + + , with blood casts, red blood 










8 a.m. - 10 52 12 1 .4 5
10 -  12 74 12 2 .0 6
12 -  2 82 12 2 .2 9
2 -  4 90 13 2 .7 3
4 -  6 110 09 2 .3 0
6 -  8 p.m . 112 11 2 .8 7
Day total 520 1 3 .7 0
8 p.m. - 8 a.m. 452 08 8 .4 2
Total 24 hrs. 972 2 2 .1 2
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  1 .4 9  p er  c e n t .
1 s t  h o u r : -  2 .2 2  p er  c e n t .
2nd h o u r : -  2 .6 1  p er  c e n t .
3rd h o u r : -  2 .4 9  p er  c e n t .
B lo o d -u r e a :— 22 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  
20 m gs. p er  c e n t .
Notes.
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  
u r in e ;  no o th e r  a b n o r m a lit ie s .
fc?7.o





CASE. 29 MALE AGE 2 1 .
H is t o r y : -  S w e llin g  o f  f a c e ,  d yspn oea , d a r k -c o lo u r e d  u r in e ,  
and o c c a s io n a l  headache fo r  one month b e fo r e  a d m iss io n .  
C o n d itio n  on a d m iss io n : -  Ho oedema. H eart s l i g h t l y  e n la rg e d  to  
l e f t .  B lo o d -p r e ssu r e , 1 3 0 /8 4 . U rine c o n ta in e d  album en + + 
and b lood  * ** w ith  b lood  c a s t s ,  red  b lo o d  c o r p u s c le s ,  and a 
few  pus c e l l s .
D ism issed  "much improved" w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  A cute n e p h r i t i s .
He s u i t  o f  T e s t-m e a l.
Time. Volume. 
( c c s )
S p e c i f ic
G r a v ity .
s o l i d s ,  
(gram m es)
8a.m . -  10 210 12 5 .8 b
10 -  12 109 12 3 .0 4
12 -  2 109 12 3 .0 4
2 -  4 lb 3 09 3 .4 1
4 -  b 111 11 2 .8 4
b — 8p.m . 13b 08 2 .5 3
Day T o ta l 838 2 0 .7 2
8p.m . 8 a . m. _ 731 12 2 0 .4 4
T o ta l 24 h r s . 4 1 .1 b
Urea C o n cen tra tio n  T e s t .
B efore  g iv in g  u r e a : -  1 .1 4  p er  c e n t  
1 s t  h o u r : -  1 .3 1  p er  c e n t  
2nd h o u r:— 1 .6 6  p er  c e n t  
3rd h o u r : -  1 .3 3  p er  c e n t
B lo o d -u r e a :-  53 mgs. per c e n t .  N o n -p r o te in  n i t r o g e n : -  
37 m gs. per c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v ity ;  n o c tu r n a l and t o t a l  p o ly u r ia ;  
low  s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  low  u rea  c o n c e n tr a t io n  
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CASE 3 0 . MALE. AGE, 4-6.
H is t o r y : -  For a month b e fo r e  a d m iss io n  he had s w e l l in g  
o f  hands and k n e e s , p u rp u ric  s p o ts  on arms and l e g s ,  
d ia r rh o ea  and v o m it in g . A b lood  t r a n s fu s io n  was done 
C o n d itio n  on a d m is s io n : -  Oedema o f  b o th  a n k le s ,  Anaem ia. 
P u rp u ric  p a tc h e s  on arms and l e g s .  H eart n o t  e n la r g e d .  
U rine c o n ta in ed  albumen + and t r a c e  o f  b lo o d , w ith  a few  
g r a n u la r  c a s t s .  P a t ie n t  i s  s t i l l  under tr e a tm e n t .  
D ia g n o s is : -  Purpura w ith  a c u te  n e p h r i t i s .
R e su lt  o f  T e s t -m e a l.
Time Volume 
( c c s . )
S p e c i f ic  
G r a v ity •
S o l id s  
(gram m es) .
8 a .m .-  10 63 21 3 .0 8
10 -  12 80 21 3 .9 1
1 2 - 2 84 21 4 .1 0
2 - 4 98 23 5 .2 4
4 - 6 77 23 4 .1 2
6 - 8  p.m . 102 20 4 .7 5
Day t o t a l 504 2 5 .2 0
8 p .m .-8  a .m . 567 12 1 5 .8 4
T o ta l 24 h r s . 1071 4 1 .0 4
Urea C o n cen tra tio n  T e s t .
B e fo r e  g iv in g  u r e a : -  0 .7 1  p er  c e n t .
1 s t  hour : -  1 .6 1  p er  c e n t .
2nd hour : -  1 .7 9  p er  c e n t .  
B lo o d -u r e a : -  29 mg. per c e n t .  K o n -p ro te in  n i t r o g e n : -  
26 mg. p er  c e n t .
B o t e s .
F ix a t io n  o f  vo lu m es; n o c tu r n a l p o ly u r ia ;  low  s p e c i f i c  








CASE 31* MALE AGE 13*
H is to r y : -  S w e llin g  o f  f e e t  and l e g s  w ith  dyspnoea f o r  2 w eeks 
b e fo r e  a d m iss io n .
C on d ition  on a d m iss io n : -  Oedema o f  a n k le s .  No c a r d ia c  
a b n o rm a lity . B lo o d -p r e ssu r e  m od erate . U rine c o n ta in e d  
albumen 4- w ith  few  red b lo o d  c o r p u s c le s  and one g r a n u la r  
oa st*
D ism issed  • w e l l* ,  w ith  u r in e  a lb u m e n -fr e e .
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time. Volume, 
( c c s . )
S p e c i f i c
G r a v ity .
S o l i d s .
(grammes)
8 . a .m. - 10 84 09 1*75
10 — 12 194 05 2 .2 5
12 — 2 200 05 2 .3 3
2 — 4 352 04 3 .2 8
4 — 6 107 07 1*74
6 — 8 . p.m . 74 10 1 .7 2
Day T o ta l 1011 1 3 .0 7
8 .p •m. - 8 .a .m . 393 11 1 0 .0 7
T o ta l 24 h r s . 1404 2 3 .1 4
Urea C o n cen tra tio n  T e s t .
B efo re  g iv in g  u r e a : -  1 .8 0  p er  c e n t .
1 s t  h o u r :-  1 .9 7  p er  c e n t .
2nd h o u r : -  2 .5 6  p er  c e n t .
B lood —u r e a : -  42 mgs. p er  c e n t .  Non—p r o te in  n i t r o g e n : —
26 mgs. p er  c e n t .
N o te s .
Tendency to  f i x a t i o n  o f  s p e c i f i c  g r a v it y  a t  a low  l e v e l ;  
ten d en cy  to  t o t a l  p o ly u r ia ;  low s p e c i f i c  g r a v it y  o f  n ig h t  
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CASE. 32 MALE* AGE 1 6 .
H is t o r y : -  P ain  in  th e  b ack , and r e d -c o lo u r e d  u r in e  f o r  4 
days b e fo re  a d m iss io n . S im ila r  a t ta c k  2 y e a r s  b e f o r e ,  w ith  
apparent r e c o v e r y .
C o n d itio n  on a d m i s s i o n : -  Ho oedema. No c a r d ia c  a b n o r m a lity .  
B lo o d -p r e s su r e , 1 2 4 /8 0 . U rin e  c o n ta in e d  albumen + * and 
b lo o d  +  -H
D ism issed  "w ell"  w ith  u r in e  f r e e  from albumen and b lo o d .  
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time* Volume • 
( c c s )
S p e c i f ic
G r a v ity .
S o l i d s .
(grammes)
8a.m . -  10 58 13 1 .7 5
10 -  12 82 09 1 .7 1
12 -  2 173 07 2 .8 2
2 -  4 243 03 1 .7 0
4 -  6 209 05 2 .4 3
b -  8p.m« 248 ... 05 2 .8 8
Day T o ta l 1015 1 3 .2 9
8p.m . — 8a .m . 226 18 9 .4 7
T o ta l 24 h r s . 1241 2 2 .7 b
Urea C o n cen tra tio n  T e s t .
B efore  g iv in g  u r e a : -  1 .9 4  p er  c e n t .
1 s t  h o u r :-  2 .2 5  p er  c e n t .
2nd h ou r:— 2 .5 8  p er  c e n t
B lo o d -u r e a : -  37 mgs. per c e n t .  N o n -p r o te in  n i t r o g e n : -
36 mgs. per c e n t .
N o te s .
« » ci blood - ucea-








CASE 3 3 . MALE AGE 34 .
H is t o r y : -  S w e ll in g  o f  l e g s  and f a c e ,  p a in  in  th e  back and 
headache fo r  4 days b e fo r e  a d m iss io n  to  h o s p i t a l .  S im ila r  
c o n d it io n  6 y e a r s  a g o , l a s t i n g  2 m onths, w ith  ap p aren t  
r e c o v e r y .
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e .  Lumbar p a in . No 
c a r d ia c  a b n o rm a lity . B io o d -p r e s s u r e , 1 4 0 /1 0 4 *  U rin e
c o n ta in e d  albumen + +• and b lo o d  *K B lood d isa p p ea red  i n  2 
days but albumen p e r s i s t e d .
D ism issed  "im proved” w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time Volume. S p e c i f i c S o l id s
( c c s ) G r a v ity . (grammes)
8a.m . -  10 82 09 1 .7 1
| 10 -  12 l b l 05 1 .8 7
12 -  2 110 06 2 .0 5
2 -  4 188 05 2 .1 8
4 -  6 242 04 2 .2 5
6 -  8p.m . 326 03 2 .2 7
Day T o ta l 1109 1 2 .3 3
dp. m. — 8a • m • 402 15 1 4 .0 5
T o ta l 24 h r s . 1511 2 6 .3 8
i C o n cen tra tio n  T e s t .
B efo re  g iv in g u r e a : - 1 .3 8  p er  c e n t
1 s t h o u r:— 1 .5 1  p er  c e n t
2nd h o u r:— 2 .2 4  p er  c e n t
B lo o d -u r e a :-  46 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  36 m gs. 
p er  c e n t .
N o te s .
T o ta l p o ly u r ia ;  p e r s i s t e n t  low  s p e c i f i c  g r a v it y  w ith o u t  









CASE 3 4 .
/US'.
MALE. AGE 3 3 .
H is to r y : -  Pneumonia one month b e fo r e  a d m is s io n . Subsequent 
f e e l i n g  o f  g r e a t  w ea k n ess . S w e ll in g  o f  l e g s  and fa c e  f o r  6 d a y s . 
C on d ition  on a d m is s io n :— Oedema g e n e r a l i s e d .  No c a r d ia c  
a b n o rm a lity . U rine c o n ta in e d  abundant b lo o d  and album en.
B if id  r ig h t  r e n a l p e lv i s  and u r e t e r  s e e n  in  p yelogram . Marked 
o l ig u r i a .  Oedema d isa p p ea red  in  3 w eek s. B lood  p e r s i s t e d  in  
c o n s id e r a b le  q u a n t ity  in  u r in e .
D ism issed  a f t e r  4 m onths w ith  t r a c e  o f  b lo o d  and albumen in  u r in e .  
D ia g n o s is : -  C hronic n e p h r i t i s .
R e su lt  o f  T est M eal.
Time.
8 a.m . -  10
10 -  12
12 -  2
2 -  4
4 -  6
6 -  8
Day T o ta l  
8 p.m . — 8 a.m<
j T o ta l 24 h r s .
Volume 




















! 920 i 1 2 7 .0 0  !
700 I 12 | 1 9 .5 7  1
i 1
1620 I 1 4 6 .5 7  1
I i _____L_
Urea C o n cen tra tio n  T e s t .
B e fo re  g iv in g  u r e a : -  0 .9 7  p e r  c e n t .
1 s t  h o u r : -  1 .2 1  p er  c e n t .
2nd h o u r : -  1 .2 8  p e r  c e n t .
B lood u r e a : -  34 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  31 m gs. p er
c e n t .
NOTES
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  
p o ly u r ia ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  u r in e ;  low  
u rea  c o n c e n tr a t io n .
/ boo




CASE 35 MALE AGE 5 5 .
H is t o r y : -  P a in  in  th e  b a ck , s w e l l in g  o f  th e  l e g s  and d im ness o f  
v i s i o n  fo r  3 months b e fo r e  a d m iss io n . Had been  in  h o s p i t a l  on 
two p r e v io u s  o c c a s io n s  w ith  n e p h r i t i s  and m ild  u ra em ia .
C o n d itio n  on a d m iss io n : -  No oedema. V .S . murmur a t  a o r t i c  a r e a .  
B lo o d -p r e s s u r e : -  154 /78*  O p tic  a trop h y  and c h o r o id i t i s  o f  
b oth  e y e s .  U rine c o n ta in e d  albumen + + and t r a c e  o f  su g a r , 
w ith  g ra n u la r  and h y a lin e  c a s t s .
D ism issed  "improved" w ith  s l i g h t  a lb u m in u ria  but no g ly c o s u r ia .  
R e-adm itted  to  h o s p i t a l  w ith in  3 w eek s, w ith  a n a sa rca  and g r e a t  
dyspnoea and d ie d  2 days a f t e r  a d m iss io n .
D ia g n o s is : -  C hronic n e p h r i t i s  w ith  d ia b e te s  m e l l i t u s .
R e su lt  o f  T est-m ea l#
'■L'ime. Volume.
( c c s )
S p e c i f ic
G r a v ity .
S o l i d s .
(grammes)
8a.m . -  10 200 18 8 .3 9
10 -  12 165 20 7 .6 9
12 -  2 71 20 3 .3 1
2 -  4 125 17 4 .9 5
4 -  6 146 20 6 .8 0
6 -  8p.m. 194 17 7 .6 8
Day T o ta l 901 3 8 .8 2
op.m . -  8a.m . 600 16 2 2 .3 9
T o ta l 24 h r s . 1501 6 1 .2 1
Urea C o n cen tra tio n  T e s t .
1 s t  h o u r:— 1 .5 0  p er  c e n t .
2nd h o u r : -  1 .9 0  p er  cen t#
B lo o d -u r e a :-  49 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  39 m gs. 
p er  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y  a t  m o d era te ly  h ig h  l e v e l ;  
n o c tu r n a l and t o t a l  p o ly u r ia ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  
u r in e ;  b lood —u rea  r a th e r  h ig h ;  s l i g h t l y  low  u rea  c o n c e n tr a t io n .
/03o
t r z o





CASE. 2b FEMALE. AGE 2 2 .
H is t o r y : -  S w e ll in g  o f  th e  f a c e  fo r  2 w eeks b e fo r e  a d m iss io n ,  
fo llo w e d  by v e r t i g o ,  lumbar pain^abdom inal d is c o m fo r t ,  and 
o l i g u r i a .  Was t r e a te d  by h er  d o c to r  a y e a r  b e f o r e ,  on accou n t  
o f  "kidney tr o u b le " .
C o n d itio n  on a d m is s io n : -  No oedema. No c a r d ia c  a b n o r m a lity .  
B lo o d -p r e ssu r e  m od erate . Secondary anaem ia . U rine c o n ta in e d  
haze o f  album en, no b lo o d , e p i t h e l i a l  c e l l s ,  but no c a s t s .  
D ism issed  a f t e r  5 d a y s , "im proved", w ith  no a lb u m in u r ia . 
D ia g n o s is : -  Secondary anaem ia due to  m a ln u tr i t io n .
R e su lt  o f  l e s t - m e a l .
Time. Volume.
( c c s )
S p e c i f ic
G r a v ity .
S o l i d s .
(grammes)
8a.m . -  10 60 2b 3 .6 3
10 -  12 58 28 3 .7 8
12 -  2 5b 29 3 .7 8
2 -  4 IbO lb 3 .9 5
4 -  6 215 15 7 .5 1
6 — 8p.m . 62 29 4 .1 8
Day T o ta l  
8p.m . -  8a .m .
611
242 31
2 6 .8 5
1 7 .4 8
T o ta l 24 h r s . 853 4 4 .3 3
Urea C o n cen tra tio n  T e s t .
1 s t  h o u r:— 3 .3 b  p e r  c e n t .
2nd h o u r : -  3 .4 7  p er  c e n t .
B lo o d -u r e a :-  22 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  
29 mgs. p er  c e n t .
N o te s .





CASE 37* MALE. AGE, 33.
H is to r y : -  P a in  in  th e  back fo r  9 months b e fo r e  a d m iss io n . 
S w e llin g  o f  e y e s ,  p a ssa g e  o f  d a rk -red  u r in e ,  and s ic k n e s s  
in t e r m it t e n t ly  fo r  9 m onths.
C o n d itio n  on a d m is s io n : -  No oedema. No c a r d ia c  a b n o rm a lity  
B lo o d -p r e s s u r e : -  1 4 0 /8 0 . Pundi showed s l i g h t  a r t e r io ­
s c l e r o t i c  c h a n g e s . U rine c o n ta in e d  album en 4* 4> 4. and t r a c e  o f  
b lo o d .
D ism issed  "im proved" w ith  f a i r  amount o f  a lb u m in u r ia .
D i a g n o s i s C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time,> Volume.
(ou3m9.)
S p e c i f i c  
G r a v ity .
S o l id s .
(grammes)
8 . a .m . — 10 65 28 4 .2 4
10 12 133 29 8 .9 9
12 2 52 26 3 .1 5
2 4 165 30 1 1 .5 3
4 6 118 29 7 .9 7
6 8 . p .m . 110 29 7 .4 3
Day T o ta l . 643 4 3 .3 1
8 .p .m . - 8 . a .m . 404 30 2 8 .2 4
T o ta l 24 h r s . 1047 7 1 .5 5
Urea C o n ce n tr a tio n  T e s t . 
B efore  g iv in g  u r e a : -  
l s t  h o u r :-  
2nd h o u r : -  
3 rd h o u r : -  
B lo o d -u r e a : -  44 mgs
1 .6 6  p er  c e n t .  
2 .0 1  p e r  c e n t .  
2 .2 4  p er  c e n t .  
2 .5 5  p er  c e n t .
p er  c e n t .
N o te s .
N o n -p r o te in  n i t r o g e n : -4 0  m gs. p er
( c e n t .
F ix a t io n  o f  s p e c i f i c  g r a v ity  a t  h ig h  l e v e l ;  la r g e  e x c r e t io n  




CASE 3 8 . FEMALE. AGE 3 9 .
H is t o r y : -  F e e l in g  o f  m a la is e  f o r  3 w eeks b e fo r e  a d m iss io n .  
S w e llin g  o f  body and fa c e  f o r  one w eek , w ith  o l i g u r i a .  No 
p r e v io u s  h i s t o r y  o f  n e p h r i t i s .
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e .  H eart s l i g h t l y
e n la rg ed  to  l e f t .  B lo o d -p r e ssu r e  m od era te . U rine c o n ta in e d  
albumen + + and t r a c e  o f  b lo o d .
D ism issed  "improved* w ith  t r a c e  o f  b lo o d  and albumen in  u r in e .  
D ia g n o s is : -  A cute n e p h r i t i s  ( ? c h r o n ic )
R e su lt  o f  T e s t-m e a l.
Time. Volume. 
( c c s )
S p e c i f ic
G r a v ity .
S o l i d s .
(grammes)
8a .m . -  10 105 14 3 .4 2
10 -  12 95 14 3 .0 9
12 -  2 96 14 3 .1 3
2 -  4 74 16 2 .7 5
4 - 6 109 14 3 .5 5
6 -  8p.m . 86 _____  15 2 .9 9
Day T o ta l 565 1 8 .§ 3
8p.m . -  8a .m . 420 17 1 6 .6 4
T o ta l 24 h r s . 985 3 5 .5 7
Urea C o n ce n tr a tio n  T e s t .
B efo re  g iv in g  u r e a : -  1 .1 0  p er  c e n t .
1 s t  h o u r : -  1 .2 0  per c e n t .
2nd h o u r:— 1 .2 7  p er  c e n t .
B lo o d -u r e a :-  33 mgs. per c e n t .  N o n -p r o te in  n itr o g e n :  
37 m gs. p er  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  low  u rea  c o n c e n tr a t io n .
Case  3 $
/ t o o
Volume S o l i  c*5f i  rn-S
/3i>~
CASE 3 9 . FEMALE AGE, 1 8 .
H is t o r y : -  A lbum inuria  d is c o v e r e d  a t  a n t e - n a t a l  c l i n i c  -  
p e r s i s t e d  a f t e r  c o n fin e m en t. A dm itted to  h o s p i t a l  2 w eeks 
a f t e r  norm al la b o u r . Headache o n ly  s u b j e c t iv e  symptom. 
C o n d itio n  on a d m is s io n : -  No oedem a. No c a r d ia c  a b n o rm a lity .  
U rine c o n ta in e d  albumen + + , no b lo o d , few pus 
c e l l s  b u t no c a s t s .
D isch arged  ’ improved* w ith  s l i g h t  a lb u m in u r ia .
D i a g n o s i s P y e l i t i s .
R e su lt  o f  T e st—m ea l.
Time Volume 
c • c .
S p e c i f ic
G rav ity
S o l id s
(grammes)
8a .m . -  10 54 17 2*14
10 • -  12 75 19 3*31
12 *» -  2 118 16 4 . 4O
2 *» -  4 82 17 3 -2 5
4 • -  6 122 14 3*98
6 " -  8p .m . 85 17 3 -3 6
D a ily  T o ta l 538 2 0 .4 4
8p.m . -  8a .m . 440 17 1 7 .4 3
T o ta l 24 H rs . 9?b 37*87
Urea C o n ce n tr a tio n  T e s t . 
B e fo r e  g iv in g  urea  
1 s t  Hour 
2nd Hour 
3rd Hour
— 0*99 p er  c e n t .
0*48 *» •
0*56 ** "
0 .2 7  *
B lood  u r e a : -  36 m gs. per c e n t .  Non p r o te in  n itr o g e n
33 m gs. per c e n t .
N o t e s .
Tendency to  f i x a t i o n  o f  s p e c i f i c  g r a v it y ;  v e ry  low  urea  










FEMALE. AGE, 1 5 .
H is to r y :— S w e ll in g  o f  th e  f a c e ,  s ic k n e s s  and d r o w sin ess  
f o l lo w in g  an a t ta c k  o f  in f lu e n z a  3 m onths b e fo r e  a d m iss io n .  
C o n d itio n  on A d m issio n :— Oedema o f  f a c e ,  l e g s  and abdom inal 
w a l l .  H eart s l i g h t l y  e n la r g e d . V .S . murmur a t  a p e x . U rine  
co n ta in ed  Albumen + + t r a c e  o f  b lo o d , b lo o d  and g r a n u la r  
c a s t s  and red  b lo o d  c o r p u s c le s .  Pyelogram  showed im paired  
fu n c t io n  o f  k id n e y s .
P a t ie n t  h as s t i l l  c o n s id e r a b le  b lo o d  and albumen in  u r in e .  
D ia g n o s is : -  A cute n e p h r i t i s  (?  c h r o n ic )
H e su it  o f  T est M eal.
Time. Volume
( c c . )
S p e c i f i c  
G ra v ity .
S o l i d s .
(grammes
8 a .m . -  10 80 17 3 .1 7
10 -  12 98 16 3 .6 4
12 -  2 93 15 3 .2 4
2 -  4 109 15 3 .8 0
4 -  6 77 16 2 .8 6
6 -  8 p .m . _ 6 4 _______ 15 2 .9 3
Day T o ta l  







1 9 .6 4
1 8 .5 6
T o ta l 24 h r s . 1039 3 8 .2 0
---------- | - „„  I , , , .  - - , , - , ---------- , —  — , —----- T _ . ..___ ___
Urea C o n ce n tr a tio n  T e s t .
B efore  g iv in g  u r e a : -  0 .6 5  per c e n t .
1 s t  h o u r :-  0 .7 5  p er  c e n t .
2nd h o u r : -  0 .4 0  p er  c e n t .
3rd  h o u r :-  1 .1 5  p er  c e n t .
Blood u r e a : -  39 m gs. p e r  c e n t .  H o n -p ro te in  n i t r o g e n : -  4 4  m gs. p er
c e n t .
BOTES.
F ix a t io n  o f  s p e c i f i c  g r a v it y :  ten d en cy  t o  n o c tu r n a l p o ly u r ia ;  
low s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  low  u rea  c o n c e n tr a t io n ;  








CASE 4 1 . FEMALE aGE 47
H is t o r y : — S w e ll in g  o f  f a c e ,  a n k le s  and abdomen f o r  4 weeks 
b e fo r e  a d m iss io n . Had n e p h r i t i s  a t  th e  age o f  6 y e a r s ,  and 
a g a in  a t  1 6 .
C o n d itio n  on a d m is s io n : -  Oedema o f  f a c e ,  back and l e g s ,  w ith  
a s c i t e s .  V .S . murmur a t  a p e x . B lo o d -p r e s su r e , 2 9 0 /1 8 0 .  
Pronounced n e u r o - r e t i n i t i s  o f  b o th  f u n d i ,  w ith  oedema o f  d i s c s .  
U rine c o n ta in e d  albumen + + and t r a c e  o f  b lo o d .
D ism issed  "improved" w ith  s l i g h t  a lb u m in u ria  but no oedema. 
D ia g n o s is : -  C hronic n e p h r i t i s .
f ie s u lt  o f  T e s t-m e a l.
Time* Volume• 
( c c s )
S p e c i f i c
G r a v ity .
S o lid s *
(grammes)
8a.m . -  10 152 14 4 .9 6
10 -  12 140 14 4 .5 7
12 -  2 89 14 2 .9 0
2 -  4 180 14 5 -87
4 -  6 178 14 5 .8 0
6 — 8p.m . 124 __ 13 3 .7 5
Day T o ta l 863 2 7 .8 5
8p.ra. -  8a .m . 672 13 2 0 .3 5
T o ta l 24 h r s . 1535 4 8 .2 0
Urea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u r e a : -  
l s t  h o u r :-  
2nd h o u r :-  
3rd h o u r :-
0 .6 1  p er  c e n t  
0 .b 7  p er  c e n t  
0 .6 3  p er  c e n t  
0 .8 3  p er  c e n t
B lo o d -u r e a : -  107 mgs. p er  c e n t ,  n o n -p r o te in  n i t r o g e n : -  
82 m gs. per c e n t .
H o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  p o ly u r ia ;
low  s p e c i f i c  g r a v i t y  o f  n i g h t  u r in e ;  low  u rea  c o n c e n t r a t i o n • 
h ig h  b lood  u r e a .
10 10
/ S O O
(C-
2o/ooo





7 4 / •
C A S E J^ . FEMALE. AGE, 5 6 .
H is t o r y : -  (General w eak n ess, s w e l l in g  o f  th e  f a c e ,  and p a in  
in  th e  b ack , and s id e s  f o r  8 days b e fo r e  a d m iss io n . She 
s u f f e r e d  from n e p h r i t i s  5 y e a r s  b e fo r e ,  f o r  s e v e r a l  m onths. 
C o n d itio n  on a d m is s io n : -  No oedema. P a in fu l  dry cough . 
C o n so lid a t io n  in  upper lo b e  o f  r ig h t  lu n g . B lo o d -p r e ssu r e  
1 4 8 /1 0 2 . Wassermann R e a c tio n  *+• U rine c o n ta in e d  albumen 4 
and tr a c e  o f  b lo o d , but no c a s t s  w ere fo u n d .
D ism issed  o f  h er  own a c c o r d , "im proved” .
D ia g n o s is : -  Broncho-pneum onia and c h r o n ic  n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Time rolume
[ c c s •)
S p e c i f i c
G r a v ity .
S o lid s  
(grammes) .
8 a .m .-1 0 50 16 1 .8 6
10 -  12 84 17 3 .3 2
1 2 - 2 68 16 2 .5 3
2 - 4 44 18 1 .8 4
4 -  6 67 17 2 .6 5
6 - 8  p .m . 82 12 2 .2 9
Day t o t a l 595 1 4 .4 9  |
8 p .m .-8 a .m . 788 13 2 3 .8 6
T o ta l 24 hrs. ]183 3 8 .3 5
Urea C o n cen tra tio n  (P est.
B e fo re  g iv in g  urea 0 .8 1  p er  c e n t .
1 s t  hour 1 .0 0  per c e n t .
2nd hour : -  1 .2 0  p er  c e n t .
B lo o d -u r e a : -  55 mgs. p er  c e n t .  N o n -p r o te in  n i t r o g e n :—63 mgs.
N o te s . (p e r  c e n t .
P a r t i a l  f i x a t i o n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l p o ly u r ia ;  low
s p e c i f i c  g r a v ity  o f  n ig h t  u r in e ;  low  urea c o n c e n tr a t io n ;  h ig h
b lo o d  u r e a .









CASE 4 3 . FEMALE. ACE, 4 3 .
H is t o r y : -  D ism issed  from H o s p ita l  3 months b e f o r e ,  a f t e r  
tre a tm en t f o r  f a i l i n g  h eart#  S in c e  th en  sh e  had had 
d ysp n oea , cough and w eakness w ith  s w e l l in g  o f  fa c e  and l e g s .  
C o n d itio n  on a d m is s io n : -  Oedema o f  l e g s  and b ack . M itr a l  
r e g u r g i t a t io n .  Oedema o f  b a se s  o f  b o th  lu n g s .  E n la rg ed , 
te n d e r  l i v e r .  U rin e  f r e e  from  album en.
A f te r  a d m iss io n  sh e had fr e q u e n t a t ta c k s  o f  vo m itin g  and 
a lb u m in u ria  ap p eared . She i s  im proving but s t i l l  in  h o s p i t a l .  
D ia g n o s is : -  M itr a l r e g u r g i t a t io n  w ith  f a i l i n g  h e a r t .
R e su lt  o f  T e s t-m e a l.
Time Volume 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s  
(grammes) .
8 a .m . -  10 37 20 1 .7 2
10 -  12 100 13 3 .0 3
1 2 - 2 59 19 2 .6 1
2 - 4 53 22 2 .7 1
4 - 6 59 18 2 .4 6
6 - 8  p.m . 56 20 2 .6 1
Day t o t a l 364 1 5 .1 4
8 p .m . -  8 a.m 357 19 1 5 .8 0
T o ta l 24 h r s . 721 3 0 .^ 4
Urea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  u rea  : -  1 .4 0  p er  c e n t .
1 s t  hour ; -  1 .7 8  p er  c e n t .
2nd hour 2 .0 0  p er  c e n t .
B lood  urea  46 mgs p er  c e n t .  Hon p r o te in  n itr o g e n  : 
52 mgs p er  c e n t .
N o te s •
N o n -p r o te in  n it r o g e n  v a lu e  r a th e r  h ig h ;  r e l a t i v e  n o c tu r n a l  
p o ly u r ia ;  no o th e r  a b n o r m a lity .
}0ZO
t o t o
c c -
t o
CASE 4 4 . MALE. AGE, 19
H is t o r y : -  H aem aturia and headache fo r  2 days b e fo r e  
a d m iss io n . Was d ism is se d  from h o s p i t a l  5 months a g o . ( s e e  
a se  28) a f t e r  trea tm en t f o r  same c o n d it io n .
C o n d itio n  on a d m iss io n : -  No oedema. No c a r d ia c  a b n o rm a lity  
U r in e  c o n ta in e d  b lood  + +  and albumen f ,  w ith  b lo o d ,  
e p i t h e l i a l  and g r a n u la r  c a s t s .  No s ig n  o f  c a lc u lu s  on 
X -ray  ex a m in a tio n .
D ia g n o s i s : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t -m e a l.
Time Volume 
( c c s . )
S p e c i f i c
g r a v i t y .
S o l id s  
(gram m es. )
8 a .m . -  10 165 15 5 .7 6
10 -  12 133 17 5 .2 7
1 2 - 2 97 16 3 .6 1
2 - 4 200 16 7 .4 6
4 - 6 102 16 3 .8 0
6 - 8  p.m . 148 15 5 .1 6
Day t o t a l 845 3 1 .0 6
8 p .m .- 8  a .m . 597 17 2 3 .6 4
T o ta l 24 h r s . 1442 5 4 .7 0
Urea C o n ce n tr a tio n  T e s t .
B e fo re  g iv in g  urea : -  1 .3 8  p er  c e n t .
1 s t  hour : -  1 .3 2  per c e n t .
2nd hour : -  1 .5 0  p er  c e n t .
B lo o d -u r e a : -  32 mgs p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  
43 m gs. p er  c e n t .
N o te s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  p o ly u r ia ;  
low  u r e a -c o n c e n tr a t io n ;  n o n -p r o te in  n it r o g e n  r a th e r  h ig h .
%Ho) idsVo lid ►ntf
CASE 4 5 .
H is t o r y : -  P e r s i s t e n t  headache and s w e l l in g  o f  f e e t  f o r  a 
month b e fo r e  ad m ission *  Was d ism isse d  from a n o th er  h o s p i t a l  
4 w eeks p r e v io u s ly ,  h av in g  been t r e a t e d  fo r  pneumonia and 
su b seq u en t n e p h r i t i s .
C o n d itio n  on a d m is s io n : -  __------------------------------------------- Bo oedema* No c a r d ia c  ab n orm ality*
Old tu b e r c u lo u s  l e s i o n  a t  apex  o f  r ig h t  lu n g . U rine c o n ta in e d  
t r a c e  o f  album en, but no b lo o d  or c a s t s .
D ism issed  " w e ll* , w ith  u r in e  f r e e  from album en.
D ia g n o s is : -  A cute n e p h r i t i s .
R e su lt  o f  T e s t -m e a l.
Tim e. Volume.
( c c s )
S p e c i f ic
G r a v ity .
S o l i d s .
(grammes)
8a.m . — 10 80 24 4 .4 7
10 -  12 84 17 3 .3 2
12 -  2 100 20 4 .6 6
2 -  4 40 20 1 .8 6
4 -  6 93 17 3 .6 8
6 -  8p.m. 85 11 2 .1 7
Day T o ta l 482 2 0 .1 6
8p.m . -  8a.m . 425 . 17 1 6 .8 3
T o ta l 24 h r s . 907 3 6 .9 9
Urea C o n ce n tr a tio n  T e a t.
B e fo re  g iv in g  u r e a : -  1 .6 3  p er  c e n t .
1 s t  h o u r :-  2 .1 6  p er  c e n t .
2nd h o u r :-  2 .7 6  p er  c e n t .
B lo o d -u r e a : -  39 m gs. p er  c e n t .  N o n -p r o te in  n i t r o g e n : -  38 mgs.
p er  c e n t .
N o te s .urea an«t '





CASE 4 6 FEMALE, ACE, 4 4 .
H is t o r y : -  H em ip leg ia  a y ea r  b e fo r e  a d m iss io n . A p p a ren tly  had  
n e p h r i t i s  a t  t h i s  t im e . Soon a fte r w a r d s  she had d im n ess o f  
v i s i o n  w h ich  in c r e a s e d . For l a s t  s i x  w eeks she had s w e l l in g  
o f  f e e t ,  and l e g s ,  d yspn oea , p o ly u r ia ,  and t h i r s t .
C o n d it io n  on A d m issio n . O rthopnoea. H eart e n la r g e d  to  l e f t .  
B lood  p r e s s u r e ,  2 4 0 /1 5 0 . Fundi showed n e u r o - r e t i n i t i s ,  
haem orrhages and e x u d a te . U rin e  c o n ta in e d  album en + + 4 w ith  
e p i t h e l i a l  d e b r is  and numerous g r a n u la r  and h y a l in e  c a s t s .
D ism isse d  "im proved", w ith  s l i g h t  a lb u m in u r ia .
D ia g n o s is  C hron ic n e p h r i t i s .
R e s u lt  o f  T e s t .m e a l .
Time Volume 
( c c s ) .
S p e c i f i c
G ra v ity .
S o l id s  
(gram m es.]
8 a .m . -  10 124 17 4 .9 1
10 -  12 9 9 17 3 .9 2
12 -  2 104 __ 17 4 .1 2
2 -  4 25 — —
4 -  6 172 18 7 .2 1
6 -  8 p.m . 1 5 6 17 6 .1 8
Day T o ta l  
8 p .m . -  8 a .m .
678
9 7 5 16
2 6 .3 4
3 6 .3 4
T o ta l 24 h o u rs . 1653 6 2 .6 8
Urea C o n ce n tr a tio n  T e s t .
B e fo r e  g iv in g  u rea  0 .8 5  p e r  c e n t .
1 s t .  hour 0 .8 9  P©r  c e n t .
2nd. hour 1 .1 7  P©r  c e n t .
B lo o d -u re a  67 m gs. p e r  c e n t .  D o n -p r o te in  n it r o g e n
54 mgs. p e r  c e n t .
NOTES.
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l and t o t a l  p o ly u r ia ;  
low  s p e c i f i c  g r a v i t y  o f  n ig h t  u r in e ;  low  u rea  c o n c e n tr a t io n  
and h ig h  b lo o d -u r e a .____________________________________ ___________
x
T h is sp ecim en  was con tam in ated  
w ith  f a e c e s .
La o 6






CASE 4 7 . MALE, AGE 2 3 .
H is to r y :— S ix  months b e fo r e  a d m iss io n , th e  f e e t  w ere sw o lle n  
f o r  a few  d a y s . Apparent r ec o v er y  fo l lo w e d . Pour w eeks b e fo r e  
a d m iss io n , f e e t ,  l e g s  and fa c e  became s w o lle n . No o th e r  
d isc o m fo r t  f e l t .  N y c tu r ia  fo l lo w e d . He h as had fr e q u e n t  
e p i s t a x i s .
C o n d itio n  on a d m iss io n :— G eneral a n a sa r c a . H eart n o t e n la r g e d ,
B lo o d -p r e ssu r e  1 6 0 /1 0 0 . R e t in a l  haem orrhage n o te d . U rine
c o n ta in e d  album en+4- bu t no b lo o d . No c a s t s  s e e n .
C o n d itio n  im proved a f t e r  a d m iss io n , but he became 
oedem atous a g a in , w ith  s ic k n e s s  and dyspn oea , d ea th  
e n su in g .
D ia g n o s is : -  C hronic N e p h r i t i s .
R e su lt  o f  T e st-M e a l.
Time Volume 
( c c s . )
S p e c i f i c
G r a v ity .
S o l id s  
(gram m es.)
8 a .m . - 10 108 14 3 .5 2
10 — 12 155 14 5 .0 5
12 — 2 140 14 4 .5 7
2 — 4 166 14 5 .4 1
4 — 6 132 15 4 .6 1
6 — 8 p.m . 168 14 5 .4 7
Day T o ta l 869 2 8 .6 3
8 p.m . - 8 a .m . 966 14 _____  3 1 .5 1
T o ta l  24 h r s . 1835 6 0 .1 4
Urea C o n ce n tr a tio n  T e s t .
B e fo r e  g iv in g  u rea  : -  0 .8 3  p e r  c e n t .
1 s t  hour : -  0 .8 5  p e r  c e n t .
2nd hour : -  0 .9 0  p er  c e n t .
3rd hour : -  0 .9 0  p er  c e n t .
B lo o d -u rea  : -  196 m gs. p er  c e n t .  N o n -p r o te in  n it r o g e n  : -  
200 m gs. p e r  c e n t .
NOTES.
F ix a t io n  o f  volum es and s p e c i f i c  g r a v it y ;  n o c tu r n a l p o ly u r ia ;  
t o t a l  p o ly u r ia ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  u r in e ;  v e r y  








S o l  i d.S
CASE 4 8 . MALE. AGE, 2 6 .
H is t o r y : -  M a la ise  f o r  2 weeks b e fo r e  a d m iss io n . During  
l a s t  3 days he had h ead ach e , s w e l l in g  o f  f a c e  and l e g s ,  
o l ig u r ia  and s i c k n e s s .
C o n d itio n  on a d m is s io n : -  M en ta lly  c o n fu se d . Oedema o f  f a c e ,  
f e e t  and b ack . H eart s l i g h t l y  en la rg ed  to  l e f t .  B lo o d -  
p r e s s u r e ,  132 /83*  D u lln e s s  a t  b a se s  o f  b o th  lu n g s . B lu r r in g  
o f  edge o f  o p t ic  d i s c s .  U rin e  c o n ta in e d  albumen -f + and 
b lo o d  f  -f, w ith  many pus c e l l s ,  h y a lin e  and b lood  c a s t s .  
P a t ie n t  i s  s t i l l  in  h o s p i t a l  b u t h as im proved .
D ia g n o s i s : -  C hronic n e p h r i t i s .
R e su lt  o f  T e s t-m e a l.
Tim e. Tolume
[c • cm s. )
S p e c i f i c
g r a v i t y .
S o l id s  
(gramm es)
8 a .m . - 10 126 13 3 .8 1
10 12 140 14 4*57
12 2 140 15 4*89
2 4 102 15 3 .5 6
4 6 94 16 3 .5 0
6 8 p.m . 184 14 6 .0 0
Day T o ta l 786 2 6 .3 3
8 p.m . - 8 a .m . 862 14 2 8 .1 2
T o ta l 24 h o u r s . 1648 5 4 .4 5
Urea C o n cen tra tio n  T e s t :
1 s t  h o u r : -  1 .0 5  p er  c e n t .
2nd h o u r : -  1 .0 0  p er  c e n t .
B lo o d -u r e a : -  63 m gs. p er  c e n t .  Hon p r o te in  n i t r o g e n : -
52 m gs. p er  c e n t .
NOTES.
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  n o c tu r n a l p o ly u r ia ;  t o t a l  
p o ly u r ia ;  low  s p e c i f i c  g r a v it y  o f  n ig h t  u r in e ;  v ery  low  










CASE 4 9 . FEM ALE. AGE 1 1 .
H is t o r y : -  P a t ie n t  was in  h o s p i t a l  fo r  secon d  tim e , w ith  
same c o m p la in t. S in c e  p r e v io u s  d isc h a r g e  sh e  had n o t  b een  
w e l l ,  s u f f e r in g  from headache and s w e l l in g  o f  f a c e ,  w ith  red  
c o lo u r e d  u r in e .
C o n d itio n  on a d m iss io n : -  Oedema o f  f a c e .  No c a r d ia c  
a b n o r m a lity . B lo o d -p r e ssu r e , 90/ 6 5 . U rine c o n ta in e d  albumen 
-H , b lo o d  +4, w ith  numerous r ed  b lo o d  c o r p u s c le s ,  g r a n u la r  
c a s t s  and few  pus c e l l s .
D ism isse d  "much improved" w ith  s l i g h t  a lb u m in u ria . 
D ia g n o s is : -  Chronic n e p h r i t i s .
R e s u lt  o f  T e s t-m e a l.
Time Volume S p e c i f ic S o l id s
( c c s . ) G ra v ity . (gram m es).
8 a .m . -  10 52 14 1 .6 9
10 -  12 59 13 1 .7 8
12 -  2 92 11 2 .3 5
2 -  4 376 03 2 .6  2
4 -  6 140 09 2 .9 3
6 -  8 p .m . 158 08 2 .9 4  _
Day T o ta l 877 1 4 .3 1
8 p .m . -  8 a .m . 504 _ _ 05 5 .8 7
T o ta l 24 h r s . 1381 2 0 .1 8
U rea C o n c e n tr a tio n  T e s t .
B e fo re  g iv in g  u r e a  : -  1 .8  p e r  c e n t .
1 s t  hour : -  1 .7 5  p er  c e n t .
2nd hour : -  2 .3 1  p er  c e n t .
B lo o d -u re a  : -  44  mgs. p e r  c e n t .  N o n -p r o te in  n itr o g e n  : -
30 mgs. p er  c e n t .
NOTES.
Low s p e c i f i c  g r a v it y  w ith o u t f i x a t io n ;  n o c tu r n a l p o ly u r ia ;  







V<t l  u m  S  -
CASE 5 0 . FEMALE AGE, 4 4 .
H i s t o r y Dyspnoea and p o ly u r ia  fo r  8 months b e fo r e  
a d m is s io n . S ev ere  dyspnoea and oedema o f  f e e t  and fa c e  fo r  
l a s t  two m onths. F requent b o u ts  o f  v o m it in g . Dim ness o f  
v i s i o n  fo r  se v en  m onths.
C o n d itio n  on a d m i s s i o n Oedema o f  fa c e  and l e g s .  No 
c a r d ia c  a b n o r m a lity . B lood p r e ssu r e  248 /144#  Double neuro­
r e t i n i t i s .  U rin e  c o n ta in e d  albumen -  -  w ith  an o c c a s io n a l  
h y a lin e  o a s t ,  and many e p i t h e l i a l  c e l l s .
P a t ie n t  i s  s t i l l  under tr e a tm e n t, b e in g  l i t t l e  im proved . 
D i a g n o s i s C hronic n e p h r i t i s .
R e su lt  o f  T e s t -m e a l.
Time Volume c . c . U % CvW y°
1
S o l id sgrammes
8a .m . - 10 100 10 2 -3 3
10 " - 12 95 10 2*21
12 ■ - 2 76 12 2*12
2 " - 4 69 10 1*61
4 " - 6 68 12 1*89
6 " - 8p.m . 62 13 1 .8 7
Day T o ta l 470 12*03
8p.m . 8a .m. 467 11 11*96
T o ta l 24 hr s . T 3 7 ... 23*99
Urea C o n ce n tr a tio n  T e s t .
B e fo r e  g iv in g  urea  
1 s t  Hour 
2nd Hour
0*54 p er  c e n t .
0*60 * *
0*35 " "
B lood  u r e a : -  107 mg. per c e n t .  N on -p rotein  n itr o g e n
120 mg. per c e n t .
N o t e s .
F ix a t io n  o f  s p e c i f i c  g r a v it y ;  low s p e c i f i c  g r a v it y  o f  
n ig h t  u r in e ;  low u rea  c o n c e n tr a t io n ;  h ig h  b lood  u r e a .
h t









V I I I . DISCUSSION OF RESULTS.
The c u r v e s  o f  d a y -u r in e  ou tp u t d i f f e r  in  some 
r e s p e c t s  from  th e  norm al. In  s ix t e e n  c a s e s  a f l a t  cu rve  
in d ic a t e s  d e f i n i t e  f i x a t i o n  o f  q u a n t i t i e s .  Of th e  rem ain in g  
c a s e s ,  e le v e n  show maximum d iu r e s i s  a t  8 p .m ., fo u r  a t  
6 p .m ., t e n  a t  4  p .m ., and t e n  in  th e  e a r ly  p a r t  o f  th e  
day.
Of th e  s ix t e e n  c a s e s  w ith  f i x a t i o n  o f  vo lu m es, 
fo u r  are  c o n s id e r e d  in  T able I I  ( p . *£*»■) t o  have no r e n a l  
im pairm ent, so  we can n ot lo o k  upon t h i s  phenomenon a s  a  
s ig n  o f  l o s s  o f  f u n c t io n .  The rem ainder show a ten d en cy  
to  d e la y  maximum ou tp u t u n t i l  8 p.m . T h is  a g a in  i s  n o t  
a b s o lu t e ly  in d ic a t iv e  o f  r e n a l  damage, a s  fo u r  o f  th e  
tw e lv e  c a s e s  under c o n s id e r a t io n  are shown to  be norm al 
in  T ab le I I .
We may v e n tu r e  to  s t a t e  th a t  f i x a t i o n  o f
volum es may ta k e  p la c e  w ith  norm a l ly - f u n c t io n in g  k id n e y s  
when th e  f l u i d  in ta k e  i s  r e s t r i c t e d ;  and t h a t  d e la y  in
d iu r e s i s  i s  no c r i t e r i o n  o f  l o s s  o f  k id n ey  f u n c t io n .
The e x c r e t io n  o f  s o l i d s  v a r ie s  d i r e c t l y  as th e  
v o lu m e-o u tp u t in  t h i r t y - f i v e  c a s e s .  In  th e  rem ain in g  
s i x t e e n  c a s e s ,  th e r e  are w ell-m ark ed  v a r ia t io n s .  In  
v ie w /
v iew  o f  th e  s im i la r  r e s u l t s  o b ta in e d  in  norm al p e r s o n s ,  
t h i s  o b s e r v a t io n  d oes n o t appear t o  have any s p e c ia l  
s i g n i f i c a n c e .
The s p e c i f i c  g r a v it y  v a r ie s  in v e r s e ly  a s th e  
volum e in  tw e n ty -e ig h t  c a s e s  o n ly .  There are  th u s  tw e n ty -  
th r e e  c a s e s  in  w h ich  th e  norm al r e la t io n s h ip  b etw een  
s p e c i f i c  g r a v it y  and volume d oes n o t h o ld  go o d . To se e k  
a r e a so n  f o r  t h i s  w ould p rob ab ly  le a d  u s  to  th e  rea lm  o f  
mere s p e c u la t io n .  E v id e n t ly  th e  damaged k id n ey  i s  in  
many in s ta n c e s  in c a p a b le  o f  a d ju s t in g  i t s e l f  to  th e  
e x c r e t io n  o f  v a r y in g  amounts o f  w ater  and o f  s o l i d s .
In  e le v e n  c a s e s  th e  n ig h t -u r in e  volum e e x c e e d s  
th e  d a y -u r in e  vo lum e. T h is  o ccu rred  in  o n ly  one o f  th e  
norm al c a s e s .
In  o n ly  s i x  c a s e s  (N os. 3 ,  1 6 , 2 7 , 3 1 , and 
3 3 ) i s  th e r e  a n o t ic e a b le  d i f f e r e n c e  b etw een  th e  r a t i o  o f  
d a y -u r in e  volume to  n ig h t -u r in e  volum e, and th e  c o rr esp o n d in g  
r a t i o  o f  s o l i d - e x c r e t i o n .
In  e le v e n  c a s e s  th e  n i g h t - s o l i d s  e x c e e d  th e  d a y -  
s o l i d s ,  in c lu d in g  th r e e  c a s e s  w h ich  do n o t appear in  th e  
c o rr esp o n d in g  v o lu m e - s e r ie s .  One p a t i e n t ,  (N o. 3 7 )  k&s 
a t o t a l  s o l i d - e x c r e t i o n  o f  7 1 -5 5  ©&., a  v e ry  la r g e  amount 
c o n s id e r in g  th e  lo w - c a lo r ic  d i e t  he was r e c e iv in g .  The 
r e n a l /
/ / / •
r e n a l  e f f i c i e n c y  in  M s c a s e ; ap p ears to  be q u ite  a d eq u a te .
The t o t a l  e x c r e t io n  o f  s o l i d s  in  t h i s  s e r i e s  
o f  c a s e s  v a r ie s  a s  w id e ly  as d id  th e  norm al e x c r e t io n ,  
depending upon th e  c l i n i c a l  c o n d it io n  o f  th e  p a t ie n t  a t  
th e  tim e  o f  th e  t e s t .  F lu id - r e t e n t io n  means r e t e n t io n  o f  
s o l i d s .  P o ly u r ia  b esp eak s a la r g e  e x c r e t io n  o f  su b s ta n c e s  
in  s o l u t i o n .  A l l  norm al c a s e s  e l im in a te d  no l e s s  th an  
}0  gm. in  th e  24 h o u r s . A number o f  th e  abnormal s e r i e s  
e x c r e te d  5-ess th a n  }0  gm. in d ic a t in g  r e t e n t io n  in  th e  bod y.
I t  c o u ld  n o t be ta k e n  f o r  g ra n ted  t h a t  e v er y  one 
o f  th e  p a t i e n t s  t e s t e d  had im p aired  r e n a l  fu n c t io n .  Some 
o f  them were p r a c t i c a l l y  c o n v a le s c e n t ,  and in  th e s e  c a s e s  
th e  k id n e y s  m ight be e x p e c te d  t o  be in  sound w orking ord er  
in  s p i t e  o f  a  c e r t a in  amount o f  s t r u c t u r a l  damage, tem porary  
or perm anent.
In  T ab le  I I  t h e r e f o r e ,  we have sum m arised th e  
main f e a t u r e s  o f  th e  t e s t s ,  and in d ic a te d  by a p o s i t i v e  
s ig n  th o s e  c a s e s  w h ich  show r e n a l  im pairm ent, ju d ged  by  
th e  r e s u l t s  o f  a l l  th e  t e s t s  c a r r ie d  o u t .  A n e g a t iv e  s ig n  
in d ic a t e s  no e v id e n c e  o f  i n e f f i c i e n c y .  In  a s s e s s in g  
a b n o rm a lity , we have em ployed th e  f o l lo w in g  sta n d a r d s  o f  
n o r m a lity
(1 )  The t o t a l  24 h o u r s ’ u r in e  sh o u ld  n o t  e x ce ed  
1 4 .5 0  c c .
(2 )/
/Cs.
(2 )  The n ig h t -u r in e  sh ou ld  n o t ex ceed  500 c c .
(3 )  The maximum s p e c i f i c  g r a v ity  o f  th e  sp ecim en s  
sh o u ld  be no l e s s  than  1 0 1 8 .
(4 )  There sh o u ld  be a s p e c i f i c  g r a v it y  v a r ia t io n  
o f  a t  l e a s t  s i x  p o in t s  d u rin g  th e  day , u n le s s  
th e  maximum s p e c i f i c  g r a v ity  i s  a t  l e a s t  1 0 1 9 .
(5 )  The s p e c i f i c  g r a v it y  o f  th e  n ig h t -u r in e  
sh o u ld  be no l e s s  than  1 0 1 5 .
(6 )  The u rea  c o n c e n tr a t io n  sh ou ld  be a t  l e a s t  
two per c e n t  in  th e  second  or th ir d  sp ec im en .
(7 )  The b lo o d  u rea  and n o n -p r o te in  n itr o g e n  sh ou ld  
v a ry  betw een  20 mg. and 40 mg. per c e n t .  In  
c h i ld r e n  th e  v a lu e  may be below  20 m g ., and in  
p e o p le  p a s t  m idd le  l i f e  i t  may be a s  h ig h  a s
60 m g., a c c o r d in g  t o  M a c le a n ^ 9 ; . Much depends 
upon th e  e x p e r ie n c e  o f  th e  i n v e s t i g a t o r .  In  
t h i s  a n a ly s i s  we have d ec id ed  t o  c o n s id e r  
abnorm al a b lo o d -u r e a  or n o n -p r o te in  n itr o g e n  
g r e a te r  th an  35 mg* p er  c e n t ,  in  a p erso n  under  
20 y e a r s  o f  a g e , and to  f i x  50 mg. per c e n t ,  a s  
th e  upper l i m i t  o f  th e  norm al in  p e r so n s  o f  
o ver  50 y e a r s .
The r a t io  o f  d a y - s o l id s  to  n i g h t - s o l id s  
( ta k in g  th e  l a t t e r  a s  u n i t y )  i s  a l s o  shown in  Table I I ,  
hu t i t  i s  o b v io u s th a t  t h i s  r a t io  i s  o f  no s ig n i f i c a n c e  
a s  a s ig n  o f  r e n a l im pairm ent. In t h i s  s e r i e s  th e  
v a lu e  v a r ie s  from 0*6 t o  4 * 2 . In one c a se  (No. 14) w ith  
d e f i n i t e  l o s s  o f  fu n c t io n ,  th e  v a lu e  i s  a c t u a l ly  3*7- 
On th e  w h o le , th e  r e s u l t s  a re  lo w er  th an  in  th e  norm al 
s e r i e s ,  but t h i s  f a c t  i s  f u l l y  e x p la in e d  by th e  fr e q u e n t
o c c u r r e n c e /
o ccu rren ce  o f  n o c tu r n a l p o ly u r ia .
I t  was d ec id ed  to  d e s ig n a te  a " p o s it iv e *  
r e s u l t ,  ev er y  c a se  w hich was abnormal when judged by 
any th r e e  o f  th e  sta n d a rd s w hich we have l a id  down.
I t  i s  m a n if e s t ly  im p o ss ib le  to  d ia g n o se  any d egree  o f  
r e n a l im pairm ent from th e  r e s u l t  o f  a s in g le  t e s t ,  u n le s s  
th e  d e v ia t io n  from th e  norm al in  th a t  t e s t  i s  o f  a 
s t r i k i n g  n a tu r e . Any p a t i e n t ,  how ever, who g iv e s  an 
abnorm al r e s u l t  in  r e s p e c t  o f  th r e e  se p a r a te  c r i t e r i a ,  
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Judged by th e  t e s t s  c a r r ie d  o u t , fo u r te e n  
o f  th e  c a s e s  have been  deemed to  show no r e n a l i n e f f i c i e n c y ,  
w h ile  th e  rem ain ing t h ir t y - s e v e n  c a s e s  e x h ib i t  v a r io u s  
d e g r e e s  o f im pairm ent. Cases N os. 1 -1 1 , who r e c e iv e d  o n ly  
1400 c c .  o f  f l u i d s ,  have been  grouped w ith  th e  o th e r s ,  
th e r e  b e in g  no e s s e n t i a l  d i f f e r e n c e s  in  th e  r e a c t io n  to  
th e  t e s t - d i e t :  in d e e d , some o f  t h e s e  p a t ie n t s  e x c r e te d  
more u r in e  than  th o s e  w ith  th e  in c r e a se d  in t a k e .
We s h a l l  now d e a l s e r ia t im  w ith  th e  r e s u l t s  
s e t  f o r t h  in  T able I I .
A. The 24 hours* U rine Volum e.
The volum e o f  u r in e  e lim in a te d  in  24 hours 
v a r ie s  from 355 c c .  in  Case No. 23 to  1835 c c .  in  Case 
No. 47* I t  i s  d i f f i c u l t  to  a p p r e c ia te  th e  s ig n i f i c a n c e  
o f  a sm a ll  u r in a r y  ou tp u t (a s  in  C ases No. 7 ,  8 and 23 )  
where th e r e  i s  no oedema and no s ig n  o f  c a r d ia c  
d ecom p en sa tion . E x tr a -r e n a l f a c t o r s  p rob ab ly  p la y  a p a r t .  
P o ly u r ia , on th e  o th e r  hand, i s  a  w e l l - r e c o g n is e d  
phenomenon in  c h r o n ic  n e p h r i t i s ,  even  when th e  p a t ie n t  
i s  n o t e l im in a t in g  oedema. I t  i s  one o b je c t  o f  th e  
t e s t - d i e t  to  s e t  a stan d ard  by w hich  we can e s t im a te  
th e  d eg ree  o f  p o ly u r ia .
O f /
' h -
Of th e  t h ir t y - s e v e n  c a s e s  show ing fu n c t io n a l  
im pairm ent, tw e lv e  (32 p er  c e n t . )  have a t o t a l  u r in e  
volum e e x c e e d in g  1450 c c .  Of th e  c a s e s  c o n s id e r e d  to  be 
norm al, none shows p o ly u r ia . I t  may be s a id ,  th e n , th a t  
p a t i e n t s  w ith  t o t a l  p o ly u r ia  have d e f e c t iv e  r e n a l f u n c t io n ,  
but t h a t  o n ly  a p r o p o r tio n  o f  abnorm al c a s e s  e x h ib it  
p o ly u r ia .
S.* The N ig h t-U r in e  Volume.
The n ig h t -u r in e  volum es vary  from 88 c c .  t o  
966 c c .  In  t w e n t y - f iv e  (68 p er  c e n t . )  o f  th e  " p o s it iv e "  
c a s e s ,  th e  volum e e x ce ed s  500 c c . ,  t h i s  b e in g  found in  
o n ly  one o f  th e  n e g a t iv e  c a s e s .  The f in d in g  b ears out th e  
o p in io n  o f  Am erican w a ite r s  t h a t  n o c tu r n a l p o ly u r ia ,  
when p r e s e n t ,  i s  a s ig n  o f  d im in ish ed  f u n c t io n a l  a c t i v i t y .
£ .  The Maximum S p e c i f i c  G r a v ity .
The maximum S p e c i f i c  G ra v ity  v a r ie s  from  
1011 to  1031* In  tw e n ty -th r e e  (62 per c e n t . )  o f  th e  
" p o s it iv e "  c a se s  i t  i s  below  1 0 1 8 . In  th e  " n ega tive"  
group th e  rea d in g  i s  a t  l e a s t  1018 in  ev er y  c a s e .  T his  
f e a tu r e  o f  th e  t e s t  i s  e v id e n t ly  o f  some s e r v i c e .
I). The V a r ia t io n  o f  S p e c i f ic  G r a v ity .
N in e te e n /
N in eteen  (51$) o f  th e  "positive** group do 
n ot conform  to  th e  stan d ard  a d o p ted , but a l l  o f  th e  
" n eg a tiv e"  group show th e  r e q u ir e d  v a r ia t io n .  This 
c r i t e r i o n  o f k id n e y - e f f ic ie n c y  i s  n o t o f  u n iv e r s a l  v a lu e ,  
but a s tu d y  o f  C ases 5 , 10 , 1 5 , 2 2 , 24 , 26 and 4 7 , makes 
i t  c l e a r  th a t  in  some c a se s  th e  damaged organ i s  in c a p a b le  
o f  v a r y in g  th e  s p e c i f i c  g r a v it y  o f  th e  u r in e  more than  
a few  p o in t s ,  and always a t a low  l e v e l  (1 0 1 0 -1 0 1 4 ) . I t  
i s  our e x p e r ie n c e  th a t  t h i s  o c cu rs  o n ly  when th e  
im pairm ent i s  o f  c o n s id e r a b le  d e g r e e .
Ji# The S p e c i f i c  G rav ity  o f  th e  N ig h t-U r in e .
The s p e c i f i c  g r a v ity  o f  th e  n ig h t -u r in e  i s  
bejow  1015 in  tw e n ty -th r e e  c a s e s  (62 per c e n t . )  o f  th e  
" p o s it iv e "  group , bu t in  none o f  th e  " n eg a tiv e*  group .
T his t e s t  o f  fu n c t io n  i s  a p p a r e n tly  o f  some v a lu e ,  a s  in  
th e  la r g e  m a jo r ity  o f  norm al c a s e s  th e  s p e c i f i c  g r a v ity  
i s  n o t  l e s s  than 1 0 1 8 ,th e  sta n d a rd  u s u a l ly  a c ce p ted  in  
th e  U n ited  S t a t e s .  M osenthal ad m its th a t  in  an o c c a s io n a l  
c a s e ,  th e  s p e c i f i c  g r a v ity  o f  th e  n ig h t -u r in e  may be a s  
lew  a s  1015 , but he c o n s id e r s  1018 a f a i r  and j u s t  minimum 
by w h ich  to  judge th e  abnorm al. Had we a c c e p te d  t h i s  
stan d ard  in  our a n a l y s i s ,  th e  number o f  " p o s it iv e "  c a s e s  
w o u ld /
/ i f .
would have been c o n s id e r a b ly  h ig h e r .  In  th e  fa c e  o f  
th e  r e s u l t s  in  norm al p e r so n s , we d id  n ot f e e l  j u s t i f i e d  
in  d o in g  s o .
F . R a tio  o f  Day S o l id s  to  N igh t S o l id s .
T his r a t i o ,  f o r  r e a so n s  a lr e a d y  g iv e n , was 
n o t u sed  to  d eterm in e  a b n o rm a lity , th e  r e s u l t s  b e in g  
o f  an e q u iv o c a l n a tu r e . We have been u n ab le  to  draw 
any d iv id in g  l i n e  betw een  th e  norm al and th e  abnorm al, 
in  regard  to  th e  r e l a t i v e  e x c r e t io n  o f s o l i d s  during
th e  day and d u rin g  th e  n ig h t .
0
J5. The Blo;d -u re a  and N o n -p r o te in  N itr o g e n .
The b lo o d  a n a ly s e s  may be c o n v e n ie n t ly  
d is c u s s e d  to g e t h e r ,  a s th e  c o n c e n tr a t io n  o f  b lo o d -u r ea  
and o f  n o n -p r o te in  n i t r o g e n , g e n e r a l ly  sp e a k in g , vary  
in  a s im i la r  manner. Twenty c a s e s  o f  th e  " p o s it iv e "  
group a r e  c h a r a c te r is e d  by a r e l a t i v e l y  h ig h  p er ce n ta g e  
o f  b lo o d -u r e a , or n o n -p r o te in  n i t r o g e n ,  or  b o th . In  
f i v e  c a s e s  o f  the " n ega tive*  grou p , how ever, th e  amount 
o f  one or o th e r  i s  ju s t  above th e  normal l i m i t .  T h is  
may be due to  f a u l t y  te c h n iq u e , bu t in  a l l  d o u b tfu l  
c a s e s  th e  e s t im a t io n s  were d u p l ic a t e d .  At any r a t e ,  we 
h a v e /
r y o
have d ec id ed  t h a t ,  as th e  o th e r  t e s t s  a re  n e g a t iv e  in  
c h a r a c te r , th e  p a t ie n t s  in  q u e s t io n  are th e  p o s s e s s o r s  
o f  n o r m a lly - fu n c t io n in g  k id n e y s .
The b lo o d -u r e a  v a lu e ,  i f  norm al, i s  no r e a l  
c r i t e r io n  o f  r e n a l e f f i c i e n c y ,  f o r  by means o f  r e s t  in  
bed and a lo w -p r o te in  d i e t ,  a h ig h  c o n c e n tr a t io n  may 
f a l l  r a p id ly  to  o rd in a ry  l e v e l .  A c o n c e n tr a t io n  o f  
o ver  50 mg. per c e n t ,  must be regard ed  as evidence o f  
r e n a l im pairm ent, e x c e p t  in  c a s e s  o f  m yocard ia l 
d ecom p en sa tion , a c u te  abdom inal c o n d it io n s ,  and in  
p ro lo n g ed  v o m it in g , a l l  o f  w h ich , a c c o r d in g  to  Beaumont 
and D odds, in c r e a s e  th e  l e v e l  o f  b lo o d -u r e a .
H. The Urea C o n ce n tr a tio n  T e s t .
The u rea  c o n c e n tr a t io n  o f  th e  u r in e  i s  below  
2 p er  c e n t . a t  th e  secon d  or t h ir d  hour in  t h ir t y -o n e  
c a s e s  (84 per c e n t . )  o f  th e  • p o s i t iv e "  grou p , and in  
fo u r  c a s e s  (11 p er  c e n t . )  o f  th e  " n eg a tiv e*  group, 
show ing th a t  t h i s  t e s t  i s  an e x c e e d in g ly  u s e f u l  on e . 
A p p aren tly  th e  a b i l i t y  o f  th e  k id n ey  to  c o n c e n tr a te  u rea  
i s  a b e t t e r  in d ex  o f  r e n a l fu n c t io n  than  any c o n s t i t u e n t  
o f  th e  t e s t - d i e t  r e a c t io n .
I n /
/? / .
In c a s e s  7 and 8 , b o th  p a t ie n t s  s u f f e r in g  
from a r t e r i o s c l e r o s i s ,  th e  u rea  c o n c e n tr a t io n  i s  low , 
but th e  t e s t - d i e t  g iv e s  a norm al r e s u l t .  Prom a c l i n i c a l  
s ta n d p o in t  th e r e  was no e v id en ce  o f  r e n a l damage; th u s  
i t  may be th a t  in  th o s e  c a s e s  w ith  th ic k e n e d  a r t e r i e s  
and a h ig h  b lo o d -p r e s s u r e , th e  t e s t - m e a l  o f f e r s  b e t t e r  
e v id e n c e  fo r  or a g a in s t  f u n c t io n a l  im pairm ent than does  
th e  u r e a  c o n c e n tr a t io n  t e s t .
Case 43 i s  an example o f  a norm al u rea  
c o n c e n tr a t io n  w ith  a r e l a t i v e l y  h ig h  l e v e l  o f  b lo o d -u r e a .  
T his i s  commonly met w ith  in  c a r d ia c  c a s e s  w ith  oedema, 
and w ith  th e  a id  o f  th e  t e s t - d i e t  f in d in g s ,  we had no 
d i f f i c u l t y  in  ju d g in g  th e  r e n a l  fu n c t io n  to  be q u ite  
good .
In T able I I I .  we have summarised th e  number 
and p e r ce n ta g e  o f  abnormal r e s u l t s  fo r  each  t e s t ,  in  th e  
• p o s i t iv e "  and " n eg a tiv e"  g r o u p s .
TABLE I I I .
P o s i t iv e  Group. Ne ga t i v  e Group.
C ases * C ases *
T o ta l
P o ly u r ia
12 32 0 0
N o ctu rn a l
P o ly u r ia
25 68 1 3
Maximum 
S p . Gr.
23 62 0 0
V a r ia t io n  
o f  S p . Gr.
19 51 0 0
Sp. Gr. o f  
N ight U rine
23 62 0 0
B lood A n a ly s is 20 54 5 13
Urea Cone. 
T e s t .
31 84 4 11
CONCLUSIONS *
In any t e s t  o f  r e n a l fu n c t io n  by means o f  a 
stan d ard  d i e t ,  th e  p a t ie n t s  sh ou ld  be under  
s im i la r  c o n d it io n s  o f  en v iron m en t, and shou ld  
be under c a r e fu l  s u p e r v is io n .
The d ie t  sh o u ld  be g iv en  f o r  a t  l e a s t  two days 
p r e v io u s  to  th e  day o f  th e  t e s t ,  to  a llo w  
e q u ilib r iu m  betw een  in ta k e  and ou tp u t to  tak e  
p l a c e .
I t  i s  im p ortant to  r e a l i s e  th a t  no a b s o lu te  
stan d ard  f o r  th e  normal in d iv id u a l  can be la id  
down, a s  th e  a h a r a c te r  o f  th e  d ie t  p la y s  a 
dom inant p a r t .  The norm al l i m i t s  must be 
d eterm ined  f o r  th e  p a r t ic u la r  d ie t  em ployed . 
N o ctu rn a l p o ly u r ia  app ears t o  be th e  most 
c o n s ta n t  s ig n  o f  d im in ish ed  k i d n e y - e f f i c i e n c y , 
judged by th e  t e s t - d i e t .  N ext in  o rd er  o f  
m erit come th e  maximum s p e c i f i c  g r a v it y  and th e  
s p e c i f i c  g r a v ity  o f  th e  n ig h t - u r in e .  The 
v a r ia t io n  o f  s p e c i f i c  g r a v it y  i s  o f  l e s s  v a lu e  
u n l e s s /
u n le s s  i t  i s  m inim al in  am ount.
5* No s in g le  c o n s t i tu e n t  o f  th e  t e s t - d i e t  r e s u l t  
i s  so  r e l i a b l e  as th e  u rea  c o n c e n tr a t io n  t e s t .
6 . For r o u t in e  u s e ,  th e  u rea  c o n c e n tr a t io n  t e s t  i s  
o f  g r e a te r  s e r v ic e  than th e  t e s t - d i e t ,  e s p e c i a l ly  
when combined w ith  an e s t im a t io n  o f  th e  b lo o d -u r e a  
or n o n -p r o te in  n itr o g e n  c o n c e n tr a t io n . In  d o u b tfu l  
c a s e s ,  where th e  c l i n i c a l  s ig n s  do n o t agree  w ith  
th e  r e s u l t  o f  th e s e  e s t im a t io n s ,  th e  t e s t - d i e t  
r e s u l t s ,  ta k en  to g e th e r ,  g iv e  u s e f u l  in fo r m a tio n  
f o r  or a g a in s t  im pairm ent o f  fu n c t io n .
7 . C l in i c a l  s i g n s ,  c o r r e c t ly  in t e r p r e t e d ,  form th e  
b e s t  in d ic a t io n  o f  r e n a l damage. T e s ts  o f  
fu n c t io n a l  c a p a c ity  are  s im p ly  an a id  to  
d ia g n o s is  and p r o g n o s is .
We d e s ir e  to  e x p r e ss  th an k s to  D rs. J.M . Cowan, 
J . H enderson, A.W. H a rr in g to n , J .C . M id d leton ,
A.M. Crawford, Donald D u ff, and D .P . C u th b ertson , o f  
Glasgow R oyal In fir m a ry , f o r  p e r m iss io n  to  u t i l i s e  
p a t ie n t s  in  t h e i r  w ards. We a r e  a l s o  g r e a t ly  in d eb ted  to  
th e  n u r s in g  s t a f f  o f  th e s e  wards f o r  t h e i r  w h o le -h e a r te d  
c o -o p e r a t io n  in  th e  in v e s t i g a t io n .
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